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Above: Lynn A. Townsend, newly elected ALSO IN THIS ISSUE ian 


President of Chrysler Corp., joined the 
automotive firm in 1957 as comptroller. The 


following year he was named Group Vice 

President in charge of International Opera- PRODUCTION OF THE VOLKSWAGEN 
tions. Mr. Townsend also is oriented to- 
ward other operations of international 

peel "He is the man pene «oy for ADVANCES IN GAS TURBINES 
Chrysler of Canada Ltd. and Chrysler 


ee | i TRANSISTORIZED IGNITION SYSTEMS 








KFFECTIVE COOLING... 


How to Avoid Barrel-Shape Bores 


One of the oldest problems in high-precision internal plunge 
grinding is that of the unwanted barrel-shaped hole. For 
some time the cause of this seemingly unavoidable defect 
was not well understood. How could a perfectly straight 
wheel, perfectly aligned with the bore, plunge grind a 
barrel-shape hole? 

Recent investigations in this area, as part of our con- 
tinuing quality improvement program, have isolated the 
cause and pointed the way to some fairly simple solutions 
to the problem 

Che culprit is heat. At the area of contact between work 
and wheel, the generated heat is more quickly dissipated at 
the ends of the bore than at the center. This temperature 
relationship is shown in Fig. 1, with surface temperatures 
reaching maximum value at the center of the bore. Maxi- 
mum temperature means maximum thermal expansion— 
expansion that forces more metal into the wheel at the 
center of the bore than at the ends. With this unequal stock 
removal, the bore assumes a barrel shape on cooling. These 
relationships hold true for plunge grinding, and also, but 
to a lesser extent, for some cases in traverse grinding where 
limiting factors require a short stroke 

lo reduce the barrel shape, it is necessary to level out the 
temperature curve by reducing the amount of heat gener- 
ated and by providing more effective cooling 

The contact area between wheel and work can be con- 
sidered as a moving heat source that travels around the 
bore at a rate equ il to the workhead spec d. The faster this 
heat source travels, the less the heat will penetrate into the 
metal. Hence higher work speeds will reduce local heating. 
And since the heat generated is a function of contact pres- 
sure and surface feet per minute, lighter feeds and slower 
wheel speeds in such cases also help to reduce the thermal 
listortion 

Water-base coolants, « yp! vusly applic d, have also proved 
in effective remedy As shown in | ig. 2 the coolant flow 
should maintain a full “reservoir” at the bottom of the bore, 
as well as between the wheel and work. The coolant flow at 
the bottom of the bore quenches the metal immediately 
after the ground surface passes the wheel and assures maxi- 


mum coolit eflect before this point again contacts the 
wheel 

In practically all cases, a judicious combination of these 
factors—faster work speeds, slower wheel speed, lighter 
feeding pressure and improved cooling—will reduce the 


barrel-shape of a bore to negligible values. This study is 


by Dr. Robert Hahn 
Chief Research Engineer 
The Heald Machine Company 


typical of the continuing research being conducted at Heald 
to help refine the art of modern metalworking. Your nearest 
Heald representative will be glad to help you solve your 
particular grinding or boring problems 
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FIG. 1. Section through plunge-ground bore, showing un 
equal temperature rise in the metal which results in barrel- 
shape bore on cooling 


FIG. 2. End view of wheel / 

and work, showing cool 

ant flow for most effec- 

tive dissipation of heat. My 


COOLANT 


/t PAYS to come to Heald 


JEALD 
THE ¢ MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co 


WORCESTER 6, MASSACHUSETTS 
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~S. may be the 


protit-booster 


LED 
~ YOU need 


Beth-Led is a _ high-sulfur, leaded carbon 
screw stock. It’s free-machining . . . and on high- 
production jobs, where considerable metal must 
be removed, you can count on it to increase the 
overall job efficiency. 

Of course, your bar automatics must be capable 
of the high speeds which make Beth-Led so 
profitable; and if they are, you’re right in line 


for a reduction in job costs when you switch to 
Beth-Led. Faster machining, longer tool life, 
smoother machined finish. Beth-Led gives you 
all these benefits . . . and more. 

Independent Distributors Stock Beth-Led 
Beth-Led is readily available . . . cold-finished, 
as distributed by non-integrated cold drawers . . . 
or hot-rolled, as produced by Bethlehem. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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YOUR PRODUCT COSTS LESS 
AT THE END OF THE LINE 


when you start wit B &W Job-Matched Mechanical Tubing 


Here’s how B&W makes unit cost savings possible on machined, formed 
and structural parts. First, B&W gives you unbiased assistance in choosing 
the proper stainless, alloy or carbon steel grade of seamless or welded 
tubing. Uniform physical and mechanical properties—hot or cold finish- 
ing—standard or special tolerances—proper heat treatment—are then built 
into the tube depending on your fabricating procedures and end-use ap- 
plication. When B&W Job-Matched Mechanical Tubing goes on the line 
you can be sure it’s as close as possible to the finished part. It also has 
optimum machinability or formability. The result: some fabricating opera- 
tions are eliminated. Others are speeded up. Your end product comes off 
the line at maximum rate of output—at minimum unit cost. 

Make good fabricating sense? To find out more, contact your local 
B&W District Sales Office or Steel Service Center. Meanwhile, write for 
Bulletin TB-430. The Babcock & Wilcox Company, Tubular Products 
Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, rolled rings, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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Industrial Engine Developments 
New advances in industrial engines have 
been accompanied by widening fields of ap- 
plication. AUTOMOTIVE INDUSTRIES recently 
surveyed various makers in the industrial 
engine manufacturing industry to pin-point 
the specific developments. Page 59 


Volkswagen Design and Production 
Many refinements are incorporated in the 
most recent models of the Volkswagen auto- 
mobile. Coincident with these improve- 
ments, VW has put into operation a new 
production setup for machining engine com- 
ponents. Page 65 


Sintered-lron Brake Lining 
Little, if any, fading of brakes with sin- 
tered lining is experienced in ordinary use. 
In sports car racing, sintered lining has 
tendency to fade than conventional 
brake lining. Page 69 


less 


Transistorized Ignition Systems 
The three principal methods of applying 
semiconductors to ignition systems are 
described and discussed. Advantages of 
these systems are brought out. Page 70 
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Gas Turbine Developments 

at General Motors 
Actual experience with gas 
General Motors indicates that these engines 
hold a definite promise for the future, and 

in some applica- 


turbines at 


would be competitive n¢ 


tions. Page 73 


Car Vibrations 

Their Study and Isolation 
Special setups are used at the 
plant in France to study mechanical vibra- 
tions, while other equipment is employed 
for acoustical vibrations 


Peugeot 


Page 76 


Flywheel Ring-Gears 
Assembled in Automatic Setup 
An automated setup for assembling ring- 
gears to flywheels has been developed and 
a large automobile 
Page 80 


is now in operation in 
plant. 


22 New Product Items and Other 
Features Such As: 
Machinery News; 
Industry Statistics; and 
Awards. 
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Now...a New Class of Design Materials for the Automotive Engineer 


DU PONT ADIPRENE* POLYMERS 


URETHANE RUBBER 


An outstanding combination of hardness, resilience 
and load-bearing capacity makes ADIPRENE urethane 
rubber polymers truly versatile new design materials. 
Products made from these urethane polymers also have 
exceptional impact and abrasion resistance, excellent 
low temperature properties ( brittle point below -80° EF), 
withstand ozone attack . . . are well suited for service 
in lubricating oils, greases and automotive fuels. 


Current and potential uses of interest to the auto- 
motive engineer include seals, grommets, bushings, ball 
joint liners, engine and body mounts, encapsulated elec- 
trical assemblies and, in the factory, solid industrial 
tires and press pads for metal forming. For maximum 
effectiveness, ADIPRENE polymers should be treated 
as new materials, and parts should be designed to take 


full advantage of their unique properties. Mere substi- 
tution of ADIPRENE in an existing design may not pro- 
duce optimum results. 

Many uncured ADIPRENE polymers are liquids, mak. 
ing them ideal materials for casting complicated molded 
parts. When vulcanized, high durometer compounds are 
as machinable as some metals . . . can be drilled, turned 
and shaped on standard machine tools. 

Write us today for complete information on the 
engineering properties and performance of ADIPRENE 
polymers. You are welcome, also, to a subscription to 
our quarterly, ELastomMER NEWs FOR AUTOMOTIVE 
ENGINEERS. E. I. du Pont de Nemours & Co. (Inc.). 
Elastomer Chemicals Department A1-8, Wilmington 
98, Delaware. 


ADIPRENE OFFERS THESE ADVANTAGES TO THE AUTOMOTIVE ENGINEER: 


Hardness Plus Resilience 
ApiPRENE feed roll (right) out- 
lasts conventional rubber roll 8 
to 1. High durometer ApIPRENE 
compounds have excellent long- 
wear, shock-absorbent and vibra- 
tion-damping characteristics. 


Unusual Load-Bearing Capacity 
Pallet wheels of ADIPRENE carry 
heavier loads, outwear conven- 
tional wheels many times. On lift 
trucks they handled 3000 Ib. loads 
a full year without damage. Rub- 
ber wheels failed in days. 


Outstanding Abrasion Resistance 
Excellent in both wet and dry 
service. ADIPRENE pump impeller 
(bottom) pumped 778,500 tons of 
abrasive ore slurry in 13 months. 
Rubber unit (top) was destroyed 
in little more than 1/3 that time. 





Excellent Oil Resistance Seals, 
O-rings, diaphragms of ADIPRENE 
are useful in a variety of applica- 
tions where oil and grease are a 
problem. Preliminary testing is 
advisable since aromatic and polar 
solvents can cause swelling. 


ADIPRENE 


URETHANE RUBBER 
Better Things for Better Living . . . through Chemistry 


REG. 5. pat. OFF 
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help make these farm tractors 
top performers, top sellers... 


JOHN DEERE 


Leading manufacturers like Oliver 
Corporation, John Deere, and 
Cockshutt Farm Equipment Limited 
use Ausco Disc Brakes because 
they meet the needs of modern 
farming by providing: 


e greater braking capacity in 
less space 
longer life 

e simple adjustment 

e far less maintenance 


it will pay you to investigate Ausco 
Disc Brakes and Clutches for your 
self-propelled machines. Write or 
telephone for specific data. 
COCKSHUTT 


machinery, con 
equipment and 
handling 


AUTO SPECIALTIES MANUFACTURING C€0., St. Joseph, Michigan 


Suppliers to the agriculture and automotive industries since 1908. 


*Eight tractor manufacturers install Ausco 
disc brakes on more than 40 models 
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Multiple Lip Rod 
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Compensating 
Spring 
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Patented Restricted 

Orifice With Intermediate 
Valving Gives 3-Stage 
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New, Improved Design 
Coil Spring Base Valve 
with Larger Intake Capacity 


Whatever shock absorbers you now specify 


aq 
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will probably be replaced by Monroe 


Monroe shocks are the miles-ahead leader in 
shock absorber replacement sales. Why this 
decided preference? 

Ask professional racing drivers, and they’ll tell 
you only Monroe delivers the sensitive, sure- 
footed control needed to clinch races like the 
Indianapolis “‘500”. Ask knowledgeable, safety- 
conscious motorists, and they’ll tell you no other 
shocks provide the road-hugging stability and 
safety of Monroe. 


It’smore than likely that car owners will replace 
the shocks you’re now specifying with Monroe 
when the time comes. Why not give them their 
preference from the start? Our engineers will be 
glad to give you facts about Monroe superiority. 


MONROE 


SHOCK ABSORBERS 








MONROE AUTO EQUIPMENT COMPANY: Monroe, Michigan + World's Largest Maker of Ride Contro/ Products 
POWER STEERING « SWAY BARS + TRACTOR SEATS « SUPER LOAD-LEVELER® (stabilizing units) 





CALENDAR 


OF COMING SHOWS AND MEETINGS 


FINE ARTICULATION OF SHAPE 

American Society of Mechanical En- 
gineers, International Heat Trans- 
fer Conference, Boulder, Colo. 

GREAT FUNCTIONAL FLEXIBILITY Aug. 28-Sept. 1 


AND DIVERSITY »- APPEARANCE 


AN HONEST EXPRESSION OF 


MATERIAL ONFIGURATION 


Combined Farm, Construction and 

Industrial Machinery; Powerplant; 

and Transportation Meetings. (in- 

cluding Production Forum and 

Engineering Display), Milwaukee 
Sept. 11-14 


GH A WIDE SELECTION 
PATTERNS 

THESE ARE THE QUALITIES OF 

H&K PERFORATED MATERIALS 


Instrument Society of America, Fall 
Instrument - Automation Confer- 
ence, Los Angeles . Sept. 11-15 


TERATURE. DESIGN 


IRATIN< 


AND TECHNICAL ASSISTANCE 


AVAILABLE 


FE 


Society of Automotive Engineers, 
National Farm, Construction, and 
Industrial Machinery Meeting, 
Milwaukee on oe Sept. 11-15 


NQUIRIES ARE INVITED 


> 


Society of Plastics Engineers, ‘‘Pias- 
tics for Tooling,” Indiana Section, 
Indianapolis aid peiiee , ... Sept. 12 


Marking Device Association, Con- 
vention, Chicago . Sept. 13-15 


Non-Ferrous Founders Society, An- 
5630 FILLMORE ST a nual Meeting, Shawnee-On-Dela- 


CHICAGO 44 ware, Pa. ‘ . Sept. 18-20 


ILLINOIS ; Steel Founders’ Society of America, 
Fall Meeting, Homestead, Hot 
Springs, Va. res, Ae Sept. 18-20 


106 LIBERTY ST : . . 
2nd industrial Building Exposition 


NEW YORK 6 and Congress, New York....Sept. 25-28 


NEW YORK . 
American Production and _ Iinven- 


tory Control Society, 4th Annual 
National Conference and Tech- 
nical Exhibit, Chicago Sept. 28-29 


National Association of Corrosion 
Engineers, Western Regional Con- 
ference, Portland, Ore. Oct. 4-6 





American Machine Tool Distribu- 
tors’ Association, Annual Meet- 
ing, Pittsburgh . Oct. 4-6 
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American Foundrymen’s’ Society, 
9th Ohio Regional Foundry Con- 
ference, Cincinnati . Oct. 5- 


2 22 4, 


Society of Automotive Engineers, 
National Aeronautic Meeting, Los 
Angeles Ses ecuenes Oct. 9-13 


American Standards Association, 
12th National Conference on 
Standards, Houston ... Oct. 


























National Screw Machine Products 
Association, Membership Meet- 
ing, White Sulphur Springs, 
W. Va. ee ee , Oct. 
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American institute of Electrical 
Engineers, 1961 Machine Tools 
Industry Conference, Rockford, III. 

Oct. 


Magnesium Association Annual 
Convention, New York Oct. 


SS 


American Society of Lubrication 
Engineers, 8th Joint Lubrication 
Conference, Chicago Oct. 


American Society of Body Engi- 
neers, 16th Annual Technical 
Convention, Detroit Oct. 


American Foundrymen's Society, 
Michigan Regional Foundry Con- 
ference, Michigan State U., 
Michigan .. Oct. 


a @Oe: 


~~ a YW Sa Na 


1961 Nationa! Conference on Indus- 
trial Hydraulics, “Versatility and 
Reliability of Fluid Power,” Chi- 
cago : Oct. 
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Link-Belt’s 

narrow automobile 
timing chain 
started... 


a l2- 
econo 


Narrow chain accommodated 
100% hp increase, saving 
millions in production costs 


Introduced in 1949, Link-Belt’s narrow, 42 inch 
pitch timing chain is still “in time” with today’s 
higher horsepower, higher compression engines. Even 
with the 100% increase in horsepower over the last 
twelve years, the exceptional durability of this chain 
has helped keep engines running smoothly, quietly, 
and dependably. 

Today, this narrow timing chain is the choice of 
three of the four major auto manufacturers. It’s 
been time-tested and performance-proved in millions 
of car miles. 

Link-Belt engineers are readily available to help 
you find the potential savings in applications of Link- 
Belt narrow timing chain for your engines in the 
planning stage. For the complete facts and economic 
advantages, write for Book 2065. 


LINK{@}BELT 


TIMING CHAINS AND SPROCKETS 


LINK-BELT COMPANY: 220 South Belmont Ave., Indianapolis 6, Ind. 


15,571 
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aS Bowed segmental 


bushings provide joint snugness. 


_ jn 
Qe After initial as- 
sembly in chain, bushings are straight. 


a Bow in bushings 


acts to keep a snug joint on nonload 
side, arresting chain whip, providing a 
smoother, quieter, long-life drive. 


ORIGINATED BY LINK-BELT, the bushed 
joint and free rotating pin were designed 
for quietness, smoothness and long life. 
Millions of cars on the highways attest to 
the success of this design. Note absence 
of connecting links and solid guide links 
that add weight to chain and increase 
centrifugal loading. 
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How to design a car window that won't rattle, 
leak or stick... FOR THE LIFE OF THE CAR! 


Manufacture every part to work perfectly for the life 
of the car. 

For instance, the pile channel liners. They’d have 
to be Schlegel. Woven backing. It’s almost impossible 
to pull the pile out of Schlegel’s interwoven backing. 
Every individual strand of yarn is interlocked with 
the woven fabric backing. 

It’s just as difficult to wear it out. Try it in your 
wear-testing machines. Schlegel blends exactly the 
right balance of natural and artificial fibers for maxi- 
mum resilience and long life. 

The result—quiet, friction-free, weathertight win- 
dows, for the life of the car. The methodology—specify 
Schlegel pile in your window channel or weatherstrip. 
You’ll be in good company. Auto engineers have been 
specifying Schlegel pile since glass windows were first 


used in cars. 
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Each individual strand of yarn is locked through 
EVale me taellale mr We) aaelal? ME: Lelalomey-lol dial; Mma-s el hdlale Ma 
permanent, inseparable binding of pile ends. 


Sehlege! 


SERVING THE AUTOMOTIVE INDUSTRY 


SCHLEGEL MANUFACTURING COMPANY 
1555 Jefferson Rd., Rochester 23, N.Y. + Im Canada: Oakville, Ontario 
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In the lipe Spotlight... 





Arkansas-Best Freight System, Inc. 
Fort Smith, Arkansas 


"LIPE CLUTCHES 


cost only Vo per mile over 3-year period! “ 


“With a fleet of 627 power-units to keep rolling, we are “Lipe is by far the best clutch for our road tractors 
because of trouble-free, high-mileage performance.” Mr. 
Fink adds, “Most clutches in these units run in excess of 
300,000 miles.” 


= From coast to coast, fleet operators who keep costs in 
Our records show that over the last three years the : P : ; P 
: line and trucks on the road know 


cost per mile per clutch on 170 Lipe-equipped tractors 
LIPE DELIVERS IN THE CLUTCH 


was only one-twentieth of a cent. 


© LiPE—-ROLLWAY CORPORATION, SYRACUSE, N EW YORK 


very cost-conscious at A-B-F,” says vice-president Harry B. 
Fink, director of maintenance for Arkansas-Best Freight 
System and Healzer Cartage Company. 
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LETTERS 


to the 








Readers’ opinions or requests for additional information on material appearing 

in the editorial pages of AUTOMOTIVE INDUSTRIES are invited for this 

column. No unsigned letters will be considered, but names will be withheld 

on request. Address Letters to the Editor, AUTOMOTIVE INDUSTRIES, 56th & 
Chestnut Sts., Philadelphia 39, Pa. 


PLAUDIT 


As do many other businessmen, 
we hold AUTOMOTIVE INDUSTRIES in 
the highest regard. 

We have had several conversa- 
tions in the past with Mr. Kenneth 
Rose, your Mid-West Editor, and 
have found him a most alert and 
incisive reporter. 

We are particularly pleased with 
the article by Mr. Rose in the July 
1 issue of AUTOMOTIVE INDUSTRIES, 
and we want you to know of our 
sincere appreciation for his excel- 
lent work and for the editorial at- 
tention you gave this article. 

William Lundell 
Director of Public Relations 


Motec Industries Inc. 
Hopkins, Minn. 


Thank you very much for copies 
of AUTOMOTIVE INDUSTRIES that 
carried the AUTOPROMT sstory. 
Coverage was handled very expert- 
ly, and I was most impressed with 
your editorial on the _ subject. 
Would you have any objections if 
we reprint all or parts of this edi- 
torial in our company newspaper, 
“Data Processing News.” We would, 
of course, send you a page proof 
for approval prior to printing. 

Charles G. Francis 

Manager, Dept. of Information 

International Business Machines 

White Plains, N. Y. 

@ No objections—Ed. 


QUALITY CONTROL 


You may recall that some time 
ago our people in Sweden ordered 
a copy of AI’s “Manual of Relia- 
bility and Quality Control.” Evi- 
dently they found this book of con- 
siderable interest as they have now 
requested that we order another 
copy. 
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Attached please find check for 
$2.00 and we shall appreciate your 
sending to this office another copy 
of this publication. 

E. M. Horen 
Volvo 
Gothenburg, Sweden 


DROP FORGING 

Reaction to the Drop Forging 
Association story in your magazine 
has been considerable, particularly 
from our membership. Without ex- 
ception, this comment has been 
favorable. 

On the basis of what we have 
learned from some of the automo- 
tive people, we feel the article has 
performed a real service in intro- 
ducing men in the automotive field 
to some of the work we are doing. 

While it is difficult from our van- 
tage point to make a _ thorough 
evaluation of readership response, 
all the evidence indicates the article 
has aroused a great deal of inter- 
est. 

Dwight M. Allgood 
Executive Vice President 
Drop Forging Association 
Cleveland, Ohio 


DESIGN 
This will confirm my verbal re- 
quest for five dozen reprints of the 
two-part article in the June-July 
issues of AUTOMOTIVE INDUSTRIES, 
“Architects of the Automotive Fu- 
ture.” We intend to distribute these 
reprints to various design and en- 
gineering schools, and interested 
students who seek information 
about the automotive design pro- 
fession. 
C. McCammon, Jr. 
Public Relations 


General Motors Styling Staff 
Warren, Mich. 


“This is the 
fastener 
I specify 

by Name’”’ 


“Like a lot of other products | buy, 
| specify good old USA brand names 
because | can always rely on the con- 
sistent quality and availability of 
products that are here to stay. That's 


why Southern is my fastener.” 


For quality fasteners, delivered on 
time—standardize on Southern. Con- 
tact your service-minded Southern Dis- 
tributor, or write for current Stock 
List. Address: Southern Screw Com- 
pany, P. O. Box 1360, Statesville, N. C. 


Warehouses 
New York @ Chicago © Dallas @ Los 
Machine Screws & Nuts @ Tapping Screws 
Stove Bolts 
Bolts @ Continuous Threaded Studs @ Wood 
Hanger Bolts 


@ Drive Screws @ Carriage 


Screws @ 


SCREW COMPANY 


STATESVMLAE 6 )©6©NORTH CAR 
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MASTERLINE® NO. 12 Automatic Chucking Lathe —hori- 
zontal model shown . . . vertical model is also offered, 
in addition to a larger, No. 24 Lathe. 

As practical for small lots as large production runs. 

All three feature rugged construction, ease of control 
and fast setup. Single- or multiple-pass JETracing 
(shown) can be part of the automatic cycle for lower 
tool costs, even faster setup, minimum inspection and 
increased versatility of the basic machine. 
Call your Gisholt Representative or write for Catalog 1215. 


Post-mortems on lost orders can be profitable 
—if you act after the facts are known. 

The savings offered by recent developments 
in Gisholt Automatics may surprise you. 

New, faster setup methods up profits on 
smaller runs. Tracers cut tool costs and 
handle more complex work. Speed, capacity 
and horsepower is up... for maximum pro- 
duction with carbides. 

Act now. Find out how Gisholt Automatics 
can help you do it for less! 


© GISHOLT 


MACHINE COMPANY 
Madison 10, Wisconsin, U.S.A. 


Turret Lathes * Automatic Lathes * Balancers * Superfinishers® * Threading Lathes * Factory-Rebuilt Machines with New-Machine Guarantee 
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Series TA-51-2000, 
designed for vehicles 


Three models with ratio spreads 
of 5.45, 5.93 and 6.80. 


Capacities: 420 hp; 1050 Ib/ft 
torque. 


Straight-through countershaft de- 
sign with constant-mesh gearing. 


Five forward speeds; one reverse. 


Full power-shift in all ranges 
through oil-actuated clutches. 


Engineered as package unit with 
Twin Disc Single-Stage Torque 
Converter. 


Converter has lock-up clutch on 
front end to provide direct drive 
performance when desired. 


Hydraulic retarder saves wear on 


TEST REPORT on Twin Disc’s 


New Power-Shift Transmission 


Assignment: Hauling copper ore 
at Arizona mine 


At the open pit copper mine of In- 
spiration Consolidated Company, In- 
spiration, Arizona, 22 dump trucks 
work around the clock, seven days a 
week, to haul out 105,000 tons of ore 
and 75,000 tons of waste rock. As a test 
of vehicle endurance, this is about as 
grueling an operation as you could find 
anywhere. It was here that Twin Disc’s 
new Series TA-51-2000 Power-Shift 
Transmission was asked to prove itself. 

For testing purposes the transmission 
was installed in Truck No. 62, a 40-ton 
Dart 37SL Dump Truck powered with 
a Cummins NVH-1200 Diesel. This en- 
gine produces about 420 net hp (2100 
rpm) at the flywheel. 

Along with the other 21 trucks in the 
Inspiration fleet, Truck No. 62 was put 
to work on the three-mile haul road 
between pit and crusher. 


ENGINE TO AXLE WITH... 


Result: Six more transmissions 
ordered 


In six months on the job the Twin 
Disc transmission proved its worth. Re- 
garding its performance, T. M. Ander- 
son, Open Pit Foreman for Inspiration, 
had this to say: 

“On the basis of cycle times, fuel 
efficiency and shifting ease, No. 62 has 
been beating them all since we put in 
that new power-shift transmission. The 
truck pulls away from the loading 
shovel in third converter drive and is 
already in fifth lock-up drive when it 
hits the grade.” 

As a result of the test model's out- 
standing performance, Inspiration has 
already ordered six more Twin Disc 
Series TA-51-2000 Transmissions. 


Twin Disc engineers will be pleased 
to make application recommenda- 
tions for your vehicle drive. 


Twila Disc 


POWER TRANSMISSION EQUIPMENT 
wn 


et 





4 


brakes . permits safe, con- oe 5 
trolled descents at higher speeds. TWIN DISC CLUTCH COMPANY, Racine, Wis. (Hydraulic Division) Rockford, Ill. 
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3) ANEW HIGH NOTE 
IN HEEL FASHIONS 


WITH COLD FINISHED STEEL BARS 


Only steel could do the job. The designs for women’s new super-slim, high- 
fashion heels required greater strength. Small diameters must withstand terrific 
pressure. The material must give, not break. 

As have thousands of other manufacturers confronted with new product 
designs, heelmakers found the answer in a Bliss & Laughlin cold finished 
steel bar. 

Bliss & Laughlin cold finished steel bars are used in countless products. They 
impart high strength with safety, from high-fashion heels to automobiles. They 
make small boys happy with sturdy bicycles and model engines. They help 
transmit power to huge earth-moving equipment and giant ocean liners. 

Check out your designs with Bliss & Laughlin. As specialists in strength, 
finish, accuracy, straightness and machinability for 70 years, Bliss & Laughlin 
has recommended time and again the most suitable and economical bar from 
the industry’s most complete line, of cold finished steels. 

Seven Bliss & Laughlin mills across the nation, collaborating with Steel 
Service Centers everywhere, assure highly personalized, local service! 











The smallest cross section in this heel is 

only .14". Strength is provided by a C-1144 cold 
finished steel bar, heat treated to a Rockwell 
hardness of 35-38 after machining. 





Leading 

Independent Producer 
of Cold Finished 
Stee/ Bars 


BLISS & 
LAUGHLIN 














GENERAL OFFICES: Harvey, Ill. MILLS: Harvey, IIL, Detroit, Cleveland, Buffalo, Mansfield, Mass., Los Angeles, Seattle 
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PERCENT OF ALLOY 


LIGHT MEDIUM HEAVY 
DUTY DUTY DUTY 


The RIGHT Insert for the Specific Application 


is Always the Most Economical 


For heavy duty service involving extreme wear, corrosion, and 
oxidation, the highest performance high-alloy seat insert that can 
be produced is almost certain to be the most economical. On the 
other hand, for light duty service, a low cost insert of low alloy 
content may be adequate for the requirements. Eaton produces seat 
inserts “custom tailored” to meet the demands of each specific 
application — skillfully blends chromium, nickel, molybdenum, 
tungsten, cobalt, and iron to provide the right properties to over- 
come wear, corrosion, and oxidation. The result is inserts which 
will give optimum life at lowest cost, in the kind of service for 


which they are designed. 


Call our engineers for a consultation 


on your seat insert problems. 


SAGINAW DIVISION 
f= 4°" MANUFACTURING COMPANY 
9771 FRENCH ROAD + DETROIT 13, MICHIGAN 
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FOAMED-IN-PLACE, RIGID URETHANE 


...one product answers five automotive needs 


combines the property of low toxicity 
and no fire or flash point, as measured 
by standard methods. And corrosion- 
prone white metals show a high toler- 
ance for Chlorothene NU. 


Voracel® foamed-in-place rigid ure- 
thane can show definite economic ad- 
vantages over cut-and-paste batt 
applications. These advantages are: 
insulation, structural support, sound 
deadening, “pocket sealing,” and sur- 
face protection. Application of Voracel 
can be accomplished by either a spray 
or pour operation. 

Voracel is the Dow trademark for the 
rigid urethane foam resulting from 
the interaction of Voranol® urethane 
polyethers and Voranate® isocyanate 
adducts. 

Although new on the automotive scene, 
Voracel shows excellent results in 
strengthening sheet metal, especially 
when it is foamed in place between 
two sheets. Exceptional ease of appli- 
cation, good adherence to metal, and 
high resistance to alkali, gasoline, 
and other common automotive mate- 


indicate its use as lining for 
hoods and other sheet-metal areas. 
Voracel can be used to inhibit cor- 
rosion in enclosed areas such as rocker 
panels. For information, call or write 
to the Dow sales office nearest you. 
ENGINE COOLING Ebullient cooling for 
passenger cars is under intensive re- 
search at Dow’s Automotive Chemicals 
Laboratory and seems headed for 
broad use because of its obvious ad- 
vantages. The increased efficiency of 
a vapor system is expected to allow 
smaller radiators and more freedom 
of placement—for example, under the 
floor or in the trunk. This thought is 
intriguing to designers! 

DEGREASING Chlorothene® NU spe- 
cially inhibited 1,1,1-trichloroethane 
is continuing to make news in on-the- 
line cold degreasing because of its 
safety and efficiency. Chlorothene NU 


rials 


THE DOW CHEMICAL COMPANY 


DOW AUTOMOTIVE CHEMICALS 
LABORATORY 


Created expressly to serve the needs of 
the automotive industry, Dow's Automotive 
Chemicals Laboratory is active in technica 
service and development. This laborat 
is continually researching and develo 
coolants, hydraulic fluids, 
grinding fluids, functional fluids, fuel and 
lubricant additives, and synthetic lubricants 
To see how this laboratory can be of assist 
nearest Dow 
Merchan 


cutting and 


ance to you, contact your 


sales office or write Chemicals 


dising in Midland. 


Midland, Michigan 





‘‘Paper phenolic sandwiches”’ 

seal the contents of automotive 
condensers. CDF mass-produces 
insulating caps, using a paper phenolic 
laminate core of high dielectric strength 
and mechanical rigidity carefully bonded 
between two layers of rubber. High 
speed machines punch out the caps 

to close tolerances. 

Result: For the automotive industry, 

a large volume source of reliable, 
economical insulating caps... one of 
the many quality products 


manufactured by CDF. 


CONTINENTAL-DIAMOND FIBRE 


CONTINENTAL-DIAMOND FIBRE CORPORATION, NEWARK, DELAWARE ® A SUBSIDIARY OF THE -Afaahf/ COMPANY 


» c 
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FIRST CHOICE FOR 
GREATER FRONT END 
STABILITY... 


TIMKEN-DETROIT® 


-world’s most complete 
line of front axles! 


greater You get these three important advantages 
entaey? when your vehicles or equipment ride on 
y: Timken-Detroit F-900 Series Front Axles by 
Rockwell-Standard. 

greater Whatever you operate — from light com- 
stability! mercial vehicles to the heaviest off-high- 
way equipment -—there is an exact size and 
type of F-900 Series Front Axle to meet your 

need. 

Superior design and construction fea- 
tures assure better performance under all 
conditions. These improved front axles re- 
duce driver fatigue . .. make steering easier 
... hold the driving path better... help to 
prolong vehicle life. 

In addition to the F-900 Series Axles, the 
following two new front axles are available 
from Rockwell-Standard. Each is the prod- 
uct of more than 50 years of field testing 
and laboratory research. 





longer 
service! 


“Center Point” Steer Front 

Axles give either on-highway 

or off-highway vehicles the 
Tandem Front Steering Axles provide two non-driving advantages of easy steering 
front axles that increase maneuverability and double without the additional cost 
the front axle carrying capacity on special off-high- penalties of power assistance. 
way vehicles. 


Ypahec -muiy.. ROCKWELL-STANDARD R 


CORPORATION 


Big-tal-tealt-t-lleolaMe-lale Me © 4(-mm @lh Al _ilolaMm @]-sagelh @EGP-2m J iletaliol-ta 


CKWE 
ANDART 
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tru-Lay PUSH. contROLS PROVIDE 


Dependable Ss REMOTE 
CONTROL 


Economical 
Easy-to-Use | 


e If your products involve remote control—electrical, 
hydraulic, pneumatic or direct —TRU-LAY PUSH-PULL FLEX- 
IBLE CONTROLS can help solve your design problems. They 
provide positive remote control over long or short distances 
—up to 150 feet from the control point. Because they oper- 
ate while flexing, they can snake around obstructions. They 
will not buckle. They’re factory-lubricated for life, unaffected 
by temperature extremes. They are ruggedly constructed, 
easily installed and operated, sealed against dirt and mois- 
ture, and will handle jobs with as much as 1,000 lbs. input. 
PUSH-PULL CONTROLS are simple, have but one moving part, 
are noiseless, and give a lifetime of accuracy. Mechanical 
linkages, on the other hand, are complex. Unlike PUSH-PULL 
CONTROLS, they are made of many parts, wear at many 
points, and produce increased backlash, lost accuracy, and 
vibration rattles. 





TRU-LAY 
PUSH-PULL 


COMPLEX MECHANICAL 











CABLE SIZES AVAILABLE 


Maximum input 
Load in Pounds 
(Dependent 
on Travel) 


Minimum 
Recommended 
Radius 
in Inches 


Control 
Dimension 


——EEE — a _ —E 


Operating Heads to Fit Your Design 
for loads up to 125 Ibs. 


Heavy Duty « For rugged duty, 
but where operation must be 
smooth and accurate. Meets 
all requirements for depend- 
ability and life. 





3/32" 30 
1/8" 65-125 
3/16" 115-175 
1/4" 300-600 
5/16" 700-1,000 ae 


————————————— 


Light Duty e Smooth, accurate, 
dependable performance at 
low cost. Your choice of sev- 
eral types of knobs. 











Selective Friction « Amount of 
friction can be changed to meet 
individual requirements. Fric- 
tion constant at any setting. 





PUSHIN. DATA FILE SHOWS HOW 


TO SIMPLIFY, IMPROVE DESIGN 


e Write for your PUSH-PULL 
Data File. It contains a 
complete set of engineering 
bulletins which describe in 
detail the operation of 
PUSH-PULL CONTROLS, their 
applications, features and 
advantages. 


Position Lock e A slight turn of 
the T-type handle locks the 
control in any position. Two 
sizes for light and heavy-duty 
applications. 











Micro Contro! « Push or pull 
the knob for instantaneous re- 
sponse, then rotate knob for 
vernier adjustment. ‘ 


PUSH-PULL CONTROLS 


Automotive and Aircraft Division + American Chain & Cable Company, Inc. 


601-H Stephenson Bldg., Detroit 2 
6800-H East Acco Street, Los Angeles 22 * 929-H Connecticut Ave., Bridgeport 2, Conn. 
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outstanding performance by 


Superior 


STAINLESS STRIP STEEL 


Superior Stainless, chosen for exacting applications by Edwin L. 
Wiegand Company, Pittsburgh, Pa., serves this leading manufac- 
turer of domestic and industrial heating units with every desired 
advantage. Corrosion resistance, strength, uniform ease of fabrica- 
tion and surface finishing are matched with dependable Superior 
service the year around. @ Call us for technical assistance and quo- 
tations on your own stainless strip applications without obligation. 


SUPERIOR STEEL DIVISION | 


OF 
2 2 ; ‘ ‘ COPPERWELD STE ™L COMPANY 
ke er ae ee er CARNEGIE, PENNSYLVANIA 
For Export: Copperweld Stee! International Compeny, New York 
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ALLIED RESEARCH 
COMPACT RECTIFIERS 
3000 amperes—12 volts each 
Size: 34" x 34" x 46" 

Total height: 114” 

Available with conventional or 
automatic controls 


FOR SALE: 


Full performance in a compact size rectifier 


1000, 3000, 12,000, 20,000—whatever the amper- 
age you need, you save valuable floor space and 
money by using Allied’s Compact Silicon Recti- 
fiers. 


What’s missing from Allied’s Compacts? Nothing 
but expensive hot air. What’s in it for you? 
Extra diodes, plenty of copper and big, rugged 
transformers to give full-size performance . .. all 
in a smaller cabinet to save you money. 


But, this isn’t the full value story. We know that 
when a rectifier stops, so do your profits. So, 


we’ve also included a new, efficient cooling system 
and exclusive protective devices to cut downtime 
and increase rectifier life. 


You can build your own capacity with Allied 
Compacts. Use any combination of 1000 to 3000 
ampere building block units side by side or 
stacked up to meet present or future needs. 


Get full details on Allied Compact Rectifiers from 
your Allied representative today. He’s listed in 
the Yellow Pages under “Plating Supplies’. Or, 
write direct. 


Allied Research Products, Inc. 


4004-06 EAST MONUMENT STREET @ BALTIMORE 5, MARYLAND 


Affiliated operations in principal countries 
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special tools take the temper out of turnpiking 


You'd be hot under the collar, too, if your 


car air conditioner had just quit. But a 


special service tool from Kent-Moore cools 


things down. K-M’s portable air conditioning 
service station has everything field me- 
chanics need to drain, dry, and refill any 
car air conditioner . . . in one-third the time 
of makeshift methods. 


And saving service time is just one of 


the special talents of special service tools. 
By building service satisfaction, they build 
whether you build boats 


or buses, cars or cranes, trucks or tractors, 


your business... 


planes or plows. Special service tools have 
been the speciality of Kent-Moore for nearly 
40 years. Among the 3000 types in stock, or 
waiting on a designer’s board, are the just- 


right special tools for you. Call and see. 


KenT-NMioOORE ORGANIZATION, INC. 


28635 MOUND ROAD, WARREN, MICHIGAN « ENGINEERS AND MANUFACTURERS OF SERVICE TOOLS AND EQUIPMENT 
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“We have been using H-P-Ms for most of the molded automotive 
parts produced at United. New car interiors reflect the good taste 
of the country’s finest designers. Our injection molding must match 
high requirements for production, quality and good appearance. 
H-P-M provides the machines to produce efficiently and profitably 
for these difficult specifications. With our H-P-Ms we’re ready for 


plastic’s great future.” 
L. S. Brown, President 
United Plastic Industries Inc. 
Vassar, Michigan 


Progress in 


Plastics by 


A MOLDER 
ON THE 
MOVE 


This late model H-P-M 650-P-80 preplasticizer at United Plastics is molding 
both right and left seat side-shields in a two-cavity mold. This high-speed H-P-M 
(80 oz. capacity/650 ton mold clamp) is ideal for molding the tough jobs. 


Quality moldings for 
prestige products 


Among the many auto parts molded at United Plastics, Interior view 1961. Thunderbird 
: : 7 ’ be by Ford Motor Company. Besides 
the seat side-shield for Ford Motor Company’s Thun having smooth beauty, these seat 


derbird perhaps typifies what’s going on in Detroit. side-shields are scuff-proot. 


IT’S PLASTICS — for COST SAVINGS . . . DUR- 
ABILITY ... LIGHT WEIGHT .. . GOOD LOOKS 
.. . WEAR RESISTANCE. It takes the best high 
speed machines to meet Detroit’s rigid requirements 


for the plastic trend in automotive parts. H-P-M has 

paced the industry with respect to machine design and 

development. H-P-M has the greatest choice of ma- af Ae ale la 
chines, the longest job-proven success background and Mt. Gilead. Ohio, U.S.A. 
the broadest sales and service back-up. There’s an , ; ' 

H-P-M for every job, for every production require- 

ment. You too, will be ahead if you start with an 

H-P-M. Contact us today. H106 
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Specially compounded and molded parts gave this 
manufacturer the competitive edge he wanted! 


Hydro-Line Manufacturing Company posed this 
problem to C/R: produce an elastomer rod seal 
and dirt seal with the highest possible resistance 
to wear (equal or superior to Buna-N) — that will 
function dependably in air at temperatures ranging 
from —40° to 450° F. Further, the seals must be 
compatible with the widest range of industrial hy- 
draulic fluids. 


C/R? Sirvene engineers selected a fluoroelastomer 
as the base material. They specially compounded it, 
pigmented it to permit distinct color-coding, then 
molded the rod seal and auxiliary dirt seal you see 
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above to precise tolerances. These seals have wear- 
resistance equal or superior to Buna-N. They have 
the highest continuous service temperature resis- 
tance of any elastomer on the market, and their 
compatibility will assure long service life in vir- 
tually all industrial applications. The manufacturer 
is able to standardize — safely and economically. 


+} 


C/R+ can do the same for you. We hav 
niques, knowledge and facilities to hi 
your product a competitive advantags 


nediate information or engineering a 


tT.M. Reg. U.S. Pat. Off 


Fe CHICAGO RAWHIDE MANUFACTURING COMPANY, 
SIRVENE DIVISION, 1205 ELSTON AVENUE * CHICAGO 22, ILLINOIS a 
Offices in 55 principal cities. See your telephone book 
in Canada: Chicago Rawhide Mfg. Co., Canada, Itd., Brantford, Ontario 
Export Sales: Geon International Corp., Great Neck, New York 


c/R Propucts: C/R Shaft & End Face Seals e Sirvis-Conpor mechanical leather cups, 
packings, boots ¢ C/R Non-metallic gears 
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Bundy can mass-fabricate practically anything 





Want top-quality tubing at mass-fabrication cost? Bundy can give 
it to you for virtually every tubing requirement . . . for simple or 
complex shapes, one bend or many. One big reason is Bundyweld® 
steel tubing: standard wall thickness and O.D. are held to +.002” 
to —.003”, and it meets Gov. Spec. MIL-T-3520, Type III; ASTM 
254; and SAE Specifications. Another reason is Bundy’s mass- 
fabrication facilities themselves, tailored by tubing specialists to 
give you the lowest possible cost compatible with high quality. 
Talk to Bundy to find out how you can save money on tubing. 


Call, write, or wire: Bundy Tubing Company, Detroit 14, Michigan. 


BUNDY TUBING COMPANY «+ DETROIT 14, MICH. « WINCHESTER, KY. « HOMETOWN, PA. 
World’s largest producer of small-diameter tubing. Affiliated plants 
in Australia, Brazil, England, France, Germany, Italy, Japan. 


Bundyweld, double-walled from a single 
copper-plated steel strip, is metallurgically 
bonded through 360° of wall contact. It 
is lightweight and easily fabricated ... 
has remarkably high bursting and fatigue 


strengths. Sizes available up to 5g” O.D 






































Ford owners ride in cool com 
this factory-installed air condit 

Bundyweld steel tubing used in the con- 
denser coil and connecting tubes not only 
provides leakproof dependability, but also 


makes important cost savings possible. 


“= BUNDYWELD, 
e* # TUBING 
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proved 
truer running 
easier on tires 


Proved over millions of ton miles, 
the Kelsey-Hayes three-piece 

truck wheel provides more uniform 
tire bead support and uniform 
stress distribution which reduces 
rim fatigue! It is quieter and 
smoother running. And our unique 
lock ring construction affords 
fool-proof ‘blow-off’ protection. 


Component dimensional accuracy 
held to closest tolerances in the 
industry (here being checked in 
our lab) and advanced wide-base 
design are reasons why it is 
becoming the preferred design for 
commercial vehicles. Millions 

are now in service. Kelsey-Hayes 
Company, General Offices: 
Romulus, Michigan. 


KELSEY 
HAYES 
COMPANY 


World’s largest producer of automotive wheels! 


OPERATIONAL PLANTS: Detroit, Jackson 
and Romulus, Michigan; Los Angeles, 
California; Philadelphia, Pennsyleania; 
Springfield, Ohio; Utica, New York; 
Davenport, lowa; Rockford, IUinois; 

Windsor and Woodstock, Ontario, Canada. 
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RS NYLON 6..LIGHT WEIGHT, HIGH IMPACT STRENGTH! 


* This windshield wiper gear must turn thousands of times without lubrication . . . resist heat 
and abrasion . . . withstand extreme changes of climate. It comes through with flying colors — because it’s 
molded of Plaskon® Nylon 6. 

Plaskon Nylon molding and extrusion compounds offer all the well-known nylon properties: toughness, 
light weight, high impact and tensile strength, resistance to abrasion, corrosion and heat. But they also add 
several advantages all their own: better dimensional stability due to lower shrinkage, fewer voids during mold- 
ing, greater impact strength. Plaskon Nylon can be molded in thin (up to .030”) transparent sections, takes 
color easily before or after molding, and molds at lower cylinder temperatures. Write us for full technical data. 


llied 
PLASTICS DIVISION : 
40 Rector Street, New York 6, N. Y. hemical 


BASIC TO AMERICA’S PROGRESS 





Plaskon \ POLYESTER RESINS SPEED PRE-MIX MOLDING 


Rapid molding of parts (such as this automobile heater housing, as well as others with varying 
thicknesses and intricate contours) is facilitated by Plaskon® Polyester Resins for pre-mix molding. Ease of 
molding and excellent resistance to heat and common solvents, add to the usefulness of these hard-working 
materials 

Plaskon Polyester Resins were the first to be specifically designed so that molders could use their own 
glass or other reinforcements, fillers and catalysts in compounding molding materials. The pre-mix method 
offers fast-molding cycles at considerably lower cost than conventional preform or mat-molding of re- 
inforced polyester resin laminates. Write for technical data. 


PLASTICS DIVISION 
40 Rector Street, New York 6, N. Y 


BASIC TO AMERICA’S PROGRESS 





ALKYD MOLDING COMPOUNDS RESIST 
FAILURE AT ELEVATED TEMPERATURES 


Higher compression ratios, 12-volt electrical systems, added to the auto industry's increasing 
need for reliability and longer service life, all indicate the need for an insulating material of the quality of 
Plaskon Alkyd Molding Compounds for ignition coil towers. 

Plaskon Alkyds resist arc-over better than any other thermosetting material. They provide higher dielec 


tric strength and maintain dimensional stability at extremes of heat and cold, moist and dry temperatures 
encountered in the engine area. Alkyds provide trouble-free service longer. 


Write for specific performance characteristics. Competent Plaskon representatives will be glad to discuss 
part design, material recommendation and molding procedures for your performance requirements 


PLASTICS DIVISION 
40 Rector Street, New York 6, N. Y. 


BASIC TO AMERICA'S PROGRESS 





PHENOLIC RESINS PRESERVE WET STRENGTH 





Impregnation with Plaskon® Phenolic Resins increases the wet and heat strength of this oil 
filter cartridge — making it possible for the paper liner to withstand a continuous flow of oil as it filters 
corrosive impurities. 

Water, alcohol, oils, greases, mild acids and common solvents do not adversely affect Plaskon Phenolics. 
These versatile materials have excellent heat resistance (up to 600°F when laminated with glass cloth). They 
undergo no marked change at freezing temperatures. Where extreme chemical resistance is required, special 
grades are available. 

Excellent electrical properties have resulted in the wide use of Plaskon Phenolic Resins in battery separa- 
tors, as well as other bonded paper and fiber products. If you are looking for toughness, dimensional stability 
and good resistance to heat, water and wear, write us for full performance data on Plaskon Phenolic Resins. 


PLASTICS DIVISION 
40 Rector Street, New York 6, N. Y. 
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EXPLOSION-PROOF 
SOLENOID VALVES 


SKINNER 


Skinner has a complete range of 
Explosion-Proof Solenoid Valves 


If you have a control problem involving valves operating in hazardous _——7 


locations—Class I Group D (gasoline vapors, etc.), Class If Group F (coal 
and coke dust) and Group G (grain dust)—you can select from Skinner’s Jauae 
complete line of two- and three-way explosion-proof standard and high 


pressure solenoid valves. 


e U.L. approved 
e Awide range of pressure ratings and orifice sizes 
Bodies and coil housings machined to close tolerances—clearance is 0.0005 
Stainless steel or naval brass bodies 
Stainless steel internal parts 
Stainless steel and brass internal parts 


STAINLESS STEEL TWO- AND a 
THREE-WAY SOLENOID ' NPTF pipeconnections. Operating pres- 
VALVES—X5 SERIES sure differential is 5 to 150 PSI for the 
on 'o” and *4” size and 10 to 150 PSI for 
The highest quality and most versatile the %” si 
. 1e 8 $1ze. 
valves manufactured. So flexible that 
basic valve can be modified to provide 


porting, mounting, or flow-control, to TWO- AND THREE-WAY HIGH 
Snes MEE Sgenen, 4 PRESSURE HYDRAULIC SOLENOID 
VALVES—X10 SERIES 


These stainless steel, direct acting, slide- 
XR series valves are available with type valves are precision engineered to 
4” orifice and 4” NPTF in normally control hydraulic systems at pressures 


y 
< closed or normally open construction. up to 2000 PSI. 
Operating pressure differential 5 to 1250 These high pressure hydraulic valves 
PSI for AC operation and 5 to 1000 PSI have a 3” inlet and cylinder orifices 
for DC operation. with '%” NPT. They can be used as 
two-way normally closed or two-way 


TWO- AND THREE-WAY 
Two-way solenoid valves are available HIGH FLOW SOLENOID 
normally closed, normally open and VALVES—XL SERIES 


dual purpose, Orifice sizes from !%” to 
34”, maximum operating pressure differ- These diaphragm type solenoid valves 
ential 3000 PSI depending on orifice meet the high flow requirements of a 
size—NPT pipe size '4”, 4” and %%”. great many commercial and industrial 
Three-way available normally closed, applications, The unique Skinner dia- 
normally open, directional control and phragm construction makes possible the 
multi-purpose, Orifice sizes from %;” to exceptionally long service life of this 
4”, maximum operating pressure differ series valves. 
ential 200 PSI depending on orifice size. Two-way XL series valves are avail- 
able normally closed and normally open. 
Orifice sizes are 2”, %” and 1” with normally open valves by plugging the 
TWO-WAY PISTON TYPE corresponding NPTF pipe connections. appropriate port, and three-way nor- 
SOLENOID VALVES—XR SERIES The }%” orifice model is also available mally closed, or three-way normally 
with *s” NPTF. Operating pressure open, or dual purpose valves. 
These valves, with forged naval brass differential is 5 to 150 PSI. 
body and stainless steel piston, handle Three-way XL series valves are avail- 
high flow and high pressure require- able normally closed, normally open For complete information, contact a 
ments of industrial and commercial ap- and directional control. Orifice sizes are Skinner Distributor listed in the Yellow 


plications with most common media, 3g”, '” and %” with corresponding Pages or write us at the address below. 


When you specify solenoid valves, specify Skinner. Skinner solenoid valves are distributed nationally. 


resis ELZCTRIC 
@) SKINNER VALVES 


RIC “> 
SKINNER ELECTRIC VALVE DIVISION 
THE CREST OF QUALITY SKINNER PRECISION INDUSTRIES, INC. « NEW BRITAIN, CONNECTICUT, U.S.A. 


PRINTED IN U.S.A, 
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en base iron. The alloys change 


New Nodular Foundry graphite flakes into nodules, or 
balls. This gives nodular iron its 

ductility. Nodular castings are 

: used mainly as substitutes for 

Harvester Centers Output at Memphis aah de eae ona aa 
marily because nodular costs less, 

The second largest and most will range up to 25 per cent. weighs less, and can meet the 
modern nodular iron foundry in Nodular iron is produced by strength requirements of low car- 
the United States has been opened adding magnesium alloys to molt- bon steels and most medium 
at Memphis, Tenn., by Interna- 
tional Harvester Co. 

The 196,000-sq ft facility has a 
capacity of 8500 sand molds and 
135-plus tons of molten iron per 
shift. All Harvester nodular iron 
production for its three major 
divisions will be centered in the 
Memphis foundry. Future plans 
call for production of nodular 
iron castings for other concerns. 





Payroll to Increase 

Present daily rate of production 
is 75 tons of nodular iron, melted 
in the smaller of the foundry’s 
two externally water-cooled cupo- 
las. The present employment level 
of 225 is expected to increase to 
more than 300 when Harvester 
begins work on outside contracts. 

Grey iron castings formerly pro- 
duced at Memphis are now being 
made at other Harvester found- 
ries. 

Three grades of nodular iron 
will be produced at the converted 
works. Tensile strength of the 
three grades will range from - 
65,000 to 100,000 lb per sq in. and 

Plunger rises from treatment ladle after having inoculated base iron by 


in yield strength from 45,000 to submerging magnesium alloy. Viewing the operation are Ronald McMillan 
70,000 lb per sq in. Ductility (left) works manager, and Walter Tragarz, general foundry superintendent. 
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carbon steels. 

Mark V. Keeler, vice president 
and head of Harvester’s Farm 
Equipment Div., said nodular pro- 
duction totaled 9500 tons last year 
at the McCormick Works in Chi- 
cago before the 
reached to concentrate all pro- 
duction in Memphis. 


decision was 


Decade of Research 
“The lessons we have learned 
in a decade of extensive research 


and practice have dictated the 


types of equipment and quality 


controls we have installed here,” 
Mr. Keeler told newsmen at un- 
veiling of the modern foundry. 
Originially a grey iron foundry, 
the Memphis facility was built 
in 1947-48. The change to nodular 
iron production took more than a 
year to complete. 
Brooks McCormick, 
vice president, pointed out that 
the Memphis foundry work force 


executive 


was experienced in nodular iron, 
having produced it for a four-year 
period several years ago. At that 
time, the Memphis Works reached 
a maximum of 40 tons of nodular 
iron daily while also melting 100 
tons of grey iron. 


Water-Cooled Cupolas 


Facilities at the Memphis found- 


ry include two  bascially oper- 


ated, water-cooled cupolas. One is 
melting 


a 57-in. unit with a 


capacity of 63 to 8&7 tons per 


eight-hour shift. The other is a 
72-in. cupola which melts 106 to 
138 tons per shift. 

The cupola melting zone is 12 
ft high and has no refractory. 
The cupola well is lined with 
carbon block. 

The cupola is cooled by an even 
flow of water (350 gallons per 
minute) down the exterior of the 
melting zone. The water is re- 
claimed, cooled in a cooling tower, 
and reused. The cooling permits 
modification of melting conditions 
from acid to basic and at any 
point in between. 


Preheated to 600 Degrees 


A hot blast system preheats to 
600 degrees the air used for com- 
bustion with the cupola. Fuel for 
heating the gas is taken from the 
cupola. The hot air is blown into 
the cupolas through water-cooled 
tuyeres which aim the air direct- 
ly at the melting zone. 

Crane and charging buckets 
automatically drop their load when 
they enter the top of the cupola. 
The average charge is 2200 lb of 
metal, 300 lb of coke for fuel, 140 
lb of limestone and 40 lb of high 
grade fluorspar to cleanse the mol- 
ten iron. 

Slag is carried off in running 
water that granulates it, delivered 
to a hopper by elevator buckets, 
then removed daily by truck with 
no manual hauling. 

Small castings are delivered by 


Sample of iron is 
taken from treat- 
ment ladle for mi- 
croscopic check of 
nodule formation. 


conveyors to a cleaning machine 
that cleans by shot blasting. Other 
conveyors then deliver the clean 
castings to 48 hoppers that feed 
them to cut-off wheels and high 
speed grinders which remove 
gates, risers and casting fins. 

Three types of heat treating— 
normalizing, two-step normalizing 
and annealing—produce castings 
in all three specified grades of 
nodular iron. 

In all three processes, castings 
are heated to 1600-1650 degrees F 
and held at that temperature for 
two hours. In normalizing, they 
are then cooled to a slightly lower 
uniform temperature and then air- 
quenched in a soft current of air. 
In two-step normalizing they are 
dropped from 1600-1650 degrees to 
1400-1450 degrees for three hours 
and held at that temperature for 
three hours before air-quenching. 


600-Ton Press Available 


A 600-ton press and a 250-ton 
press are available for straight- 
ening complex castings after heat 
treating. 

A modern metallurgical labora- 
tory is located near the melting 
cupolas to insure fast and fre- 
quent analyses. It has the latest 
equipment for chemical, metal- 
lurgical and physical testing. 

Samples from each load in the 
treatment ladle will receive a 
prompt microscopic check of its 
nodule formation. A complete 
analysis of the base iron will be 
made every hour. High speed de- 
terminers will make carbon and 
sulphur analyses two or three 
times an hour. Temperature checks 
at the cupola are made every few 
minutes. 
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Townsend, 42, Named Chrysler President 
To Succeed Colbert; With Firm 3 Years 


After only three years with 
Chrysler Corp., Lynn A. Townsend, 
42, has been promoted from ad- 
ministrative vice president to 
president to succeed Lester L. 
Colbert, who resigned as chair- 
man, chief executive officer, pres- 
ident, and a director. 

At the same time, the board 
of directors created a new execu- 
tive committee composed of top 
business leaders, which undoubt- 
edly will have the final word in 
operation of Chrysler. 

George H. Love, a director for 
three years and a Pittsburgh 
banker and _ industrialist, was 
elected chairman of the new com- 
mittee. He announced he would 
take an active part in Chrysler’s 
management. 

Mr. Townsend and the executive 
committee will succeed the one- 
man reign of Mr. Colbert, who had 
the top role in the third largest 
auto firm since 1951. 

2 Positions Unfilled 

The directors did not select 
anyone to replace Mr. Colbert as 
chairman or chief executive offi- 
cer. Neither did they name a chief 
operating officer, a position vacant 
since William C. Newberg was 
forced to resign on June 30, 1960. 

Mr. Townsend joined Chrysler 
as comptroller after 10 years with 
the auto maker’s national account- 
ing firm. 

An idea of the way Mr. Town- 
send operates is given by a close 
friend who said balance sheets, 
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profit statements, statistics, per- 
centages, and charts carry a great 
deal of weight in his decisions. 
This tends to insulate him from 
action based on personal opinions 
of his associates, his friends said. 

In 1960, 7000 salaried workers 
were cut off Chrysler payrolls. 


Battling Duplication 

Today, Chrysler is realigning its 
manufacturing facilities to reduce 
duplication in both management 
and production processes. 

Chrysler of Canada Ltd. and 
Chrysler International A., were 
formed in 1958 when he was group 


vice president of international op- 
erations for the express purpose 
of developing world markets for 
Chrysler and Simca products. 

Mr. Colbert will assume new 
duties as chairman of Chrysler of 
Canada, a newly 
when he returns from a vacation. 

The executive committee means 
Chrysler will now have a top man- 
agement team similar to its larger 
competitors, Ford and 
Motors. 

In addition to Mr. Love, other 
members of the executive commit- 
tee, all present directors, are R. E. 
McNeill, Jr., president of the Han- 
over Bank of New York City; Juan 
T. Trippe, president of Pan Amer- 
ican World Airways; L. R. McCol- 
lum, president of Continental Oil 
Co., and Mr. Townsend. 


created post, 


General 





ALUMINUM TANK WEIGHS ONLY 5 TONS 


4-VICKERS WIRE-CONTROLLED MISSILES 


SUPINE 
DRIVER POSITION 


ENGINE 


v2-.50 CAL 
MACHINE GUNS 


LAUNCHING 
ANGLE 20° 





FIXED FIRE EXTINGUISHER ~ 


Two-man tank developed by Forsyth & Co., Burbank, Calif., has driver in 
supine position to reduce vehicle’s height. Aluminum armor cuts weight of 
missile-armed airborne vehicle to five tons. 
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Electronic Traffic Cop 

A “magic brain” electronic traf- 
fic cop for congested expressway 
and boulevard intersections has 
been demonstrated by Crouse-Hinds 
Co., Syracuse, N. Y. 

The “magic brain” light is de- 
signed to operate independently of 
the integrated signal light system. 
It is controlled by a complicated 
pre-setting console and a series of 
measuring detectors in the traffic 
lanes. Almost any type of detect- 
ors, expansion strips in the pave- 
ment, magnetic detectors or photo- 
electric detectors hung over the 
lane may be used with the new 
signal. 

The “magic brain” 
flow of traffic in each lane and 
changes the intervals between red 
and green lights accordingly. 


meters the 


> 
Goodyear in Turkey 
Goodyear Tire & Rubber Co. 
has been granted authorization by 
Turkey to form a $13 million 
company to build a tire factory in 


that country. At present all of 
Turkey’s demand for tires must 
be satisfied by imports. 

E. J. Thomas, chairman, said 
that under terms of the authoriza- 
tion, the factory which will em- 
ploy approximately 300, must be in 
production within two years. Initial 
output will include a complete line 
of passenger, truck and agricultur- 
al tires and tubes as well as tread 
rubber and other tire repair ma- 
terials. 


Caterpillar Sales Rise 


Caterpillar Tractor Co. has re- 
ported sales of $200.9 million in 
the second quarter of 1961, as 
compared with $202.1 million in 
the same 1960 period. In the 1961 
second quarter, sales were 19 per 
cent higher than in the previous 
period, reflecting the normal sea- 
sonal pattern. 

The 1961 second quarter profits 
were equal to 57 cents a share. 
The 1960 period profit was 42 
cents per share. 





RUSSIAN VOLGA HAS DIESEL ENGINE 


Perkins unit of 99 cu in. is available in Benelux. Styling was modified by 
Ghia. Four-cylinder engine develops 43 hp at 4000 rpm. 
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Procurement Increase 


Brig. Gen. Fred Thorlin, com- 
mander of the Army Ordnance 
Tank - Automotive Command, has 
told the Michigan Aeronautics and 
Space Association that procure- 
ment probably will exceed $5 bil- 
lion in fiscal year 1962. The in- 
creased funds, he said, will be 
used primarily for new Army 
planes, combat vehicles, and mis- 
siles. 

In the next year, he said, funds 
probably will be spent in about the 
same manner as this year. That is, 
the Ordnance Corps will spend 50 
per cent of the procurement budg- 
et, the Quartermaster Corps about 
25 per cent on food and clothing, 
and the other Army technical 
services will spend the remaining 
25 per cent. 

In the 1961 fiscal year, he de- 
clared, the Ordnance Tank-Auto- 
motive Command in Detroit spent 
about $600 million for new vehi- 
cles and automotive supplies. 


"Heavy Duty’ Meeting 

The Society of Automotive Engi- 
needs will hold its “Heavy Duty” 
Vehicle Meeting and Display at the 
Milwaukee Auditorium, Sept. 11-14. 

For the first time, five units of 
SAE will meet together for their 
annual convention. They are farm, 
construction and industrial machin- 
ery; power plant; truck and bus; 
transportation and maintenance, 
and production. 

Technical papers will be pre- 
sented on power steering, what is 
new in farm tractors, advances in 
heat treating truck frames, small 
U. S. and European engines, new 
tractor engines, earthmover trans- 
missions and many other topics. 


102 Pct. Sales Spurt 


A 102.7 per cent sales increase 
this year to date over 1960 has 
been announced by Capitol Re- 
frigeration, Inc., of Dallas, Tex., 
makers of Artic-Kar auto air con- 
ditioners. William E. Anglin, pres- 
ident, said sales would have in- 
creased even more if the spring 
and early summer weather had 
been normal instead of the coolest 
in years. 
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WHEN MOTOR OIL 
FLOWS THROUGH 
THIS NEW FRAM 
“WEAR- GUARD” 
Ol. PIETER 


UP TO 407, MORE 
ENGINE-KILLING 
SLUDGE IS TRAPPED! 


Tests using radioactive tracer techniques proved it! An exclusive scientific break- 
through in the construction of new Fram ‘‘Wear-Guard”’ Oil Filters traps up to 
40% more sludge than any other filter tested. No wonder in 1961 more auto 


manufacturers choose Fram to supply , | Pe 
original equipment filters than any co Fe 4A 
other filters. May we serve you? 

Fram Corporation, Providence 16, R.I. “WEAR-GUARD: FILTERS 
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“We had 18-20 hours downtime every time we changed heats. 
With strip, we just hook on from heat to heat. No downtime.’’ 


“With strip we use smaller blanks to produce the same part.”’ 


“By using strip we save downtime, die repairs.’’ 


“Rejects have drooped from about 8% to less than 1%.’’ 


“We found we couldn’t afford the low cost of sheet.’’ 


Read why Target Stamped Products, Inc., Kinsman, Ohio, switched 
from strip to sheet—and then back to strip. Comments are Harvey 


Haynman’s, Target’s president: 


“We thought we’d give sheet a try back in 1958. 
The low cost looked too good to pass up. Today, 
you'd have a hard time finding a piece of cold rolled 
sheet around the shop. 

“We were absorbing 18-20 hours of downtime 
every time we changed heats. With strip, we just 
hook on from heat to heat. The characteristics are 
the same from heat to heat and coil to coil. We 
don’t waste time adjusting our dies. 

“Strip saves us metal. We can use smaller blanks 
to produce the same part. I’d say we save from 1” 
to 3” of metal per part. That’s a lot of steel when 
you're turning out 25-30 million parts a year. 

“‘We don’t have gauge problems now. The strip 
we buy is always rolled within our working toler- 


ance. We work to a plus or minus .0025 inches. 

“So far, strip hasn’t given us lamination troubles. 
It doesn’t take much lamination to give you big 
trouble in a deep drawing operation. When the metal 
separates, part may stick to the punch while part 
stays in the cavity. As another blank transfers to 
the same station, there’s a double smash and the 
die is ruined. That hasn’t happened with strip. Saves 
a lot of downtime and die repair. 

“Strip takes a deep draw without thinning out on 
you. Its uniform temper pays off when you’re turn- 
ing out Silent Blocks where both the ID and OD 
have to be right or the part’s a reject. 

‘All in all our rejects have dropped from about 
8% to less than 1% since we switched back to strip. 


This mark tells you a product is made of modern, dependable Steel. 
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Outer metal bushing of a Silent Block. Target Stamped Products turns out millions 
of these each year for the auto industry. Silent Blocks are used in the suspension 
systems of all American cars—about eight to a car. To produce the piece, Target must 
work to a plus or minus .0025” tolerance or the Silent Block won’t work. When Target 
switched back to strip, their rejects dropped from about 8% to less than 1°. 


r at aol 0 CITREy Sopra _ 


*“You can have all the automation in 
the world, but if you’re using the wrong 
steel, it just nickels and dimes you to 
death. With strip our machines keep 
working; we need less supervision, less 
tool repair. Our trim is small and our 
percentage of rejects is the smallest 
we’ve ever known. We found out we 
couldn’t afford the low cost of sheet. 
That’s why we’re back with strip.” 


The switch is back to strip 


Cold rolled sheet steel can be your best buy on a cost per pound basis. Certainly its quality has risen sharply 
since the war. But, pound cost is only part of the story. If you really need steel tailored to your specific 
production requirements, cold rolled strip is the answer. 

Strip is not sold on an as-rolled basis. What you buy is a specific chemistry, temper, dimension, edge and 
finish to precisely meet your fabricating and end-use requirements. 

American Steel and Wire has over 12,000 mill practices in available strip specifications. Many of your 
processing steps may actually be eliminated by using cold rolled strip. 

Take a hard look at your production line and let our salesmen look with you. Check your rejects, your 
downtime, your scrap rate. Perhaps you can improve the quality of your product and cut production costs 
at the same time, with tailored-to-the-job cold rolled strip from American Steel and Wire. American Steel 
and Wire Division, Rockefeller Building, Cleveland 13, Ohio. USS and American are registered trademarks 


American Steel and Wire 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal and Iron Division, Fairfield, Ala., Southern Distributors 
United States Steel Export Company, New York, Distributors Abroad 
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IMECHANIC 





Give your tractors, trucks, farm implements, indus- 
trial equipment and road machinery more power with 
less weight. Increase your PAYLOAD, GAS MILE- 
AGE, and EFFICIENCY; specify the MECHANICS 
Designed Roller Bearing UNIVERSAL JOINTS and 
PROPELLER SHAFT that are pounds lighter than any 
other joints of comparable torque capacity. 





Give your product more power per inch of length. The 
MECHANICS Close-Coupled “’C’’ Type Roller Bear- 
ing UNIVERSAL JOINT is specially designed for high 





Circle 132 on Inquiry Card for more data 


capacity torque operation within cramped quarters 
that engineers formerly considered too short to ac- 
commodate a universal joint. 


Let our engineers show you how MECHANICS Roller 
Bearing UNIVERSAL JOINTS will give your products 
more torque per pound of steel and more torque per 
inch of length. Write today for our NEW FREE CAT- 
ALOG J-1960, which gives dimensions, capacity 
tables and complete specifications. 


MECHANICS 
UNIVERSAL JOINT 
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stainless 
steel adds 
sales appeal. 
the car designed 
with stainless steel 
looks better when you 
buy it and is worth more 

when you sell it. 


VMICLOUTH STAINLESS STEEL 


f Look for the STEELMARK 
on the products you buy 


(st) 
a 


McLouth Steel Corporation - Detroit 17, Michigan 
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FOR PRODUCTS 
THAT Go PLACES ~~ 


- 


Z >, i 
~ «OR Do 
THINGS 


Ciston SHAFTS 


Universally specified for 
top performance and endurance 


WHEREVER shafts are used — in products for industry, trans- 
portation, or the home — they go further and do more if they’re 
U. S. “Custom-Engineered” Shafts. There’s a reason — U. S. Axle 
has over 40 years of specialized “know-how” .. . backed by 
modern production facilities to translate your requirements into 
the accurate, efficient shafts you need. Precision-manufactured of 
finest alloy steels . . . heat-treated and shot-peened for added 
FASE beechere tells you why ©. S. toughness and durability. For your next shaft application, specify 
Axle is your best source for pre- the best — specify U.S.! 


cision-made shafts. Write today. 


for prompt quotations, 
submit prints and specifications 


® 


THE AXLE COMPANY, INC. a 


in any business! 


Since 1920 ¢ Pottstown, Pennsylvania 
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Austin 250 Industrial Gas Turbine Available 
For Hospitals, Boats, and Firefighting 


By Special Arrangement With 


Dr. John H. Weaving, Chief Gas Turbine Engineer 
AUSTIN MOTOR CO., LTD. 


The new Austin 250 industrial 
gas turbine engine will be avail- 
able in three versions, all without 
heat exchangers. These versions 
are: coupled to an alternator for 
generating electricity; coupled to 
a centrifugal water pump; or as a 
separate unit for driving many 
kinds of industrial powerplants. 

In these forms, the engine, with 
its ability to deliver full power 
almost instantly after long periods 
of disuse, has many applications, 
including emergency power for 
hospitals, for use in speedy motor- 
boats, and for fighting fires. 

It is in the last category that the 
Austin 250 is outstanding. It is 
capable of driving a water pump 
delivering 2500 gallons a minute 
at a pressure of 100 Ib/sq in. 


Single Shaft Engine 

The Austin 250 is a single shaft 
machine in which the turbine rotor 
drives the centrifugal compressor 
at a speed of 29,000 rpm to give a 
pressure ratio of 3.5 to 1. The 
power is taken from the rotor as- 
sembly through a two-step lay- 
shaft reduction gear using double 
helical gears. The output speed is 
reduced to 1500 rpm for 50-cycle 
electricity generation, but units 
can be supplied for any required 


speed. 
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With the relatively high cycle 
temperature of 800 C in the Austin 
unit, a high overall thermal utili- 
zation may be achieved in applica- 
tions where use can be made of the 
exhaust heat for process work. It 


can use cheap fuels such as meth- 
ane and other by-product fuels. 

One advantage it has is ease of 
starting even after long periods of 
idleness. This is achieved because 
there are no rubbing parts and all 
bearings are of the roller and ball 
type. 

Intake, Exhaust Silencers 

Silencing is accomplished by in- 
take and exhaust silencers, which 
claim, together with 
render 


engineers 
sound - absorbent 
the turbine as quiet as or quieter 

(Turn to page 51, 


covers, 


please ) 


Sectional view of the Austin 250 gas turbine shows (1) combustion chamber: 
(2) air intake filter and silencer; (3) two-stage axial flow turbine; (4) single- 
stage centrifugal compressor; (5) double helical, reduction gearbox: (6) 
piston-type fuel pump with governor, and (7) electric starter. 
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Innovations in chemical milling 
have ushered in an industrial field 
considered so new in concept and 
broad in scope that a designer's 
ingenuity should be his only limita- 
tion in exploiting this methodology. 

* * 7 

Continuing progress in research 
with molybdenum and its alloys, 
as well as with columbium, tan- 
talum, and tungsten is presented 
in three reports. 

Methods for the determination 
of irradiated and unirradiated poly- 
phenyl reactor coolants are de- 
scribed in an Atomic Energy Com- 
mission research report. Also avail- 
able are two AEC reports on an 
analysis of feedback in boiling 
water reactors and a bibliography 
on two-phase heat transfer. 

. > >. 

Special conditions under which 
exports of unalloyed copper scrap 
and copper base alloy scrap will 
be licensed were announced by the 
Bureau of Foreign Commerce, U. S. 
Dept. of Commerce. Under the new 
provisions, the validity period of 
export licenses will be three 
months. Previously, such licenses 
were valid for six months and 
generally were extendable for an- 
other six months. 

. o . 

To meet the need for materials 
of high strength-to-weight ratio for 
use in supersonic aircraft and mis- 
siles, a modification of the non- 
aqueous bath developed by the Bu- 
reau of Standards was used in 
tests to electro-deposit aluminum 
directly onto magnesium. An Air 
Force report describes this experi- 
ment. 

> > * 

The Economics Research Service 
of the U. S. Dept. of Agriculture 
predicts that farm operators’ real- 
ized net income in 1961 will be 
more than a billion above the 1960 
income. A $1.5 billion increase in 
gross receipts with a small rise in 
production expenses will bring 
farmers’ realized income to nearly 
$13 billion. 


The third group in a series of 
standards to insure greater scien- 
tifie accuracy through more uni- 
form procedures and techniques in 
the use of laboratory instruments 
has been prepared by the Bureau 
of Naval Weapons. 

* * « 

Seventeen Atomic Energy Com- 
mission research reports on metal- 
lurgy, ceramics, and materials have 
been released for sale to industry 
and the public. 

* * * 

A process for the production of 
an aluminum-base cellular metal 
with a void volume of up to 70 per 
cent is described in an Army re- 
search report. Another report is 
on the study of flexural properties 
of a ceramic-metal fiber system in 
which the composite was found to 
have superior resistance to ther- 
mal shock. 

. * . 

Methods for determining the 
electron charge between two plane- 
parallel electrodes, produced by 
thermionic emission from one elec- 
trode, are presented in a report 
released to industry and the pub- 
lic. Also available is a report on 
the effects of space charge on 
vacuum conduction. 

- * « 

An evaluation of the effects of 
very low temperatures on the 
properties of aircraft and missile 
metals is contained in a research 
report conducted for the Air 
Force. Another report discusses 
the design properties of various 
metals as affected by cryogenic 
temperatures. 

7 * * 

A new theory of quantum elec- 
trodynamics is presented in one of 
three research reports. The two 
other reports are on the properties 
of electrolyte solutions and single 
domain criteria. 

” *« . 

A new selective bibliography 
listing government research re- 
ports, translations, and other tech- 
nical documents on copper metal 
and alloys has been published. 





Nicholas Dykstra has been 
named president, chief executive 
officer, and a director of Mack 
Trucks, Inc. 


Opel to Expand 


The Opel Automobile Co., Ger- 
man subsidiary of General Motors, 
has announced total sales of $525 
million for 1960. 

Opel, second largest German 
auto maker, also announced a 
$250 million expansion program 
over the next three years. 

Opel paid General Motors net 
profits of $50 million, part of 
which was used to increase the 
firm’s share capital to $110 million. 

The company is building a new 
factory in Bochum in the Ruhr 
Valley. It is expected to employ 
20,000 and produce about 250,000 
cars annually. The new facilities 
should boost annual production to 
more than 700,000 cars and trucks 
after 1963. 

Opel told shareholders that 
American compacts and revalua- 
tion of the German mark had 
practically ended Opel’s once big 
export market to the United 
States. 
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AMC's Quality Drive 

President George Romney of 
American Motors Corp. has opened 
a new drive for quality workman- 
ship. The drive, he said, was the 
product of the “age of the goof- 
off.” 

Mr. Romney, addressing 22,000 
employes, explained a new “A-OK 
quality workmanship’’ program 
aimed at increasing the quality of 
AMC ears. 

He defined the “age of the goof- 
off” as the recent decline of pride 
in workmanship and personal in- 


IW EW SS 


FEATURES 


tegrity in private, as well as pub- 
lic, conduct during the last few 
years. 

AMC’s president called for each 
production worker to increase the 
quality of his production as if “he 
were working on his own car.” 

In addition to the new program, 
which has received the approval of 
the UAW and other unions, Mr. 
Romney announced the appoint- 
ment of Carl A. Roesch as director 
of the Customer Quality Assurance 
Dept. 

Mr. Roesch and his inspectors 
will check cars at all stages of pro- 


CONTINUED 


duction and if quality is below a 
certain level, Mr. Roesch can come 
to Mr. Romney and stop produc- 
tion. Mr. Romney added that pro- 
duction had been halted five times 
since December because of quality 
checks. 


GEM Agreement 


Avro Aircraft, Ltd., and the 
Ingersoll Kalamazoo Div. of Borg- 
Warner Corp. have signed an 
agreement to participate mutually 
in future Ground Effect Machine 
programs. 





Austin 250 Industrial Gas Turbine Available in 3 Versions 


(Continued from page 49) 


than its reciprocating rival. 

The two-stage, axial-flow tur- 
bine has Nimonic 90 blades and 
discs. Maximum resistance to cen- 
trifugal loading for all the blad- 


ing is achieved by “fir-tree” type 
attachment to the discs, while 
axial movement is prevented by 
Nimonic locking rivets. 

The impeller and the separate 
inlet guide vanes of the single- 
stage centrifugal compressor are 


Nimonic 90 Blades and Discs 
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manufactured from _ high-tensile 
aluminum alloys. 

Automatic devices, fitted to pro- 
tect the unit from over-speed, ex- 
cessive gas temperatures, and loss 
of lubricating oil pressure are 
provided. 





By DAVID SCOTT * Special Correspondent 


F. Perkins has signed a licens- 
ing agreement for Diesel engine 
manufacture in Argentina, where 
Fast S.A. Commercial e Industrial 
of Buenos Aires plans to produce 
12,000 units annually for vehicle, 
farm machinery and marine appli- 
Perkins turns out 1000 
engines daily at its Peterborough, 


cations. 


England, factory. 

Its international business links 
have mushroomed Massey- 
Ferguson bought out the compan; 


since 


two years ago, and latest is a con- 
tract with N.S.U. 
produce the Wankel rotary-piston 
engine in Britain. Perkins also 
has just won a $5.6 million order 
from Claas in Germany to supply 
engines for combine harvesters. 

Meanwhile, Massey- Ferguson 
(United Kingdom) has formed a 
joint company with Butler of Kan- 
sas City to market the American- 
built farm machinery in Britain 
and Europe. 


to develop and 


British component makers are 
extending their foreign ties. 
Third-axle conversions for 
trucks, produced by York 
Trailer Co., have been approved 
or adopted by leading German 
auto factories including Merce- 
des, Magirus-Deuts and Krupp. 


Hardy Spicer will provide $600.- 
000 worth of constant-velocity un- 
iversal joints for the Lancia Flavia 


car made in Turin. Dunlop has 


embarked on a $14-million expan- 
sion scheme for tire production in 
Japan at its plants in Kobe and 
Nagoya. 

Russian bearings are coming on 
British market. During the Soviet 
exhibition in London in July, a 
car dealer contracted to import 
$420,000 worth of ball and roller 
bearings. These will be replace- 
ments for United Kingdom ve- 
hicles. Reason for the choice: quick 
delivery. 

Trading in bearings in the other 
direction, Glacier Metal Co. will 
supply equipment to 
producing thin-wall tin-aluminum 
engine bearings. 


Russia for 


Peugeot's Bumper Year 


In France, Peugeot reports a 
bumper financial year in 1960, 
when output rose by nine per cent 
to over 220,000 vehicles. Exports 
showed big gains, and 25,000 cars 
were sold in America. 

Renault has sold 500 Dauphines 
to a London firm for use as taxis. 
Charging a flat rate of only one 
shilling (14¢) a mile, these Mini- 
cabs have triggered a fender-dent- 
ing war with the regular police- 
registered London whose 
tariffs are much higher. 


cabs, 


German car production is 
booming, now running at a rec- 
ord annual rate of two millioa 
cars. The Ford Cologne plant 


turned out a daily average of 
1150 vehicles during the Janu- 
ary-June period, a fifth higher 
than a year ago. Industriewerke 
in Lubbeck is starting an assem- 
bly line for its amphibian car, 
and has earmarked the first 25,- 
000 for the U. S. market. 


Hans Glas (Goggomobil) will 
introduce a larger model known as 
the S-1004 at the Frankfurt Motor 
Show in September. This is a 
sports coupe powered by a water- 
cooled 42-hp engine boasting an 
83-mph top speed. 

Daimler-Benz plans a_ link-up 
with the Yanase Motor Co. for 
manufacture of its Diesel-engined 
cars in Japan. 

The British Motor 
soon market a highly-tuned version 
of its Morris and Austin 850 mini- 
ears capable of 100-mph perform- 


ance. 


Corp. will 


Jaguar Triples Output 


Jaguar is tripling the output of 
its “export only” E-type grand 
touring models to 150 weekly, and 
is just now offering them on the 
home market. Rootes has launched 
the Singer Vogue, a luxury-trim- 
med sedan that fills the company’s 
size gap between the Hillman Minx 
and Humber Hawk. 

Fiat has developed an axial vi- 
bration damper for Diesel crank- 
shafts consisting of a hydraulic 
cylinder formed in a crankcase ex- 
tension. A flat, double-faced piston 
on the shaft extension rotates with 
the shaft and dampens endwise 
movement. Oil from the engine’s 
lubrication system keeps the cylin- 
der filled. 

A German company is using 
metal spraying to balance propel- 
lor shafts, thereby avoiding possi- 
ble heat distortion caused by weld- 
ing on counterweights. 

Russia’s Turbomachinery Re- 
search Institute reports that gas 
turbine blades and guide vanes are 
less vulnerable to cracking and 
erosion when the surface is not 
ground or polished. Comparative 
tests with ground and unground 
blades showed that the former had 
greater resistance to high-temper- 
ature operation, and suggested 
that automated production could 
be safely cheapened by leaving 
them with a milled or turned fin- 
ish. 
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Lockheed VTOL Craft 

Lockheed Aircraft Corp. is 
building a research aircraft for 
the Army that will fly like a 
hummingbird — straight up, 
straight down, hover in mid-air, 
and straight forward — at jet 
speed. 

The Army’s Transportation Re- 
search Command, Ft. Eustis, Va., 
will use the aircraft in various 
research flight programs to test 
the jet ejector lift principle. 

Research engineers at  Lock- 
heed’s Georgia Div. have _ been 
working on development of a jet 
airplane using this idea for the 
last four years. Test pilots have 
flown a tethered flight rig to prove 
feasibility of the ejector augmen- 
tation principle. 


Ejector Mixing Chambers 


Heart of the proposed aircraft 
is a system of ejector mixing 
chambers buried in the fuselage. 
The chambers are fed by high 
velocity exhaust diverted from the 
two jet engines mounted in pods 
along either side of the fuselage. 
The mixing chambers are, in turn, 
enclosed at top and bottom by 
bomb bay type flush doors. 

For vertical takeoff, the flush 
doors are opened and hot exhaust 
gases are diverted from the en- 
gines and fed to the mixing cham- 
bers. Here they are directed down- 
ward through jet 
vertical lift. 

Once aloft, engine diverter 
valves and the fuselage doors are 
closed, thus directing the jet flow 
rearward for conventional forward 
flight. The same sequence would 
apply to vertical landing. 

Operation of the ejector mixing 
system has been likened to the 
principle utilized in a jet pump 


nozzles for 
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NEW BRITISH TROOP TRANSPORT 





Artist’s impression of the Short Bros. and Harland Belfast turbo-prop air 
freighter. Craft is capable of carrying 201 paratroopers at 350 mph. 





for a well, whereby air ejected 
from a nozzle located within a 
larger tube pulls by friction and 
vacuum the free air from the 
outside. By utilizing this long- 
known phenomenon, in the “Hum- 
mingbird,” design engineers ex- 
pect to get at least 40 per cent 
more vertical thrust than could be 
obtained from using conventional 
jet engines with the same power. 

As envisioned, the “Humming- 
bird” will be a two-place, mid- 
wing monoplane, powered by two 
turbojet engines each delivering 
approximately 3000 lb. of thrust. 
Wing span will be 25 ft. 8 in. and 
overall length 32 ft. 


Air Force Tire Order 


General Tire & Rubber Co. has 
been awarded Air Force contracts 
for $2.6 million for aircraft tires 
and wheels. 


X-15 Landing Gear 


A contract to supply new main 


landing gear skids resembling 
wire brushes on skis—for the X- 
15 rocket plane was announced by 
Goodyear’s Aviation Products Div. 

In tests to be conducted by 
North American Aviation, Inc., 
manufacturer of the world’s fast- 
est manned aircraft, the skids will 
replace smooth skids presently 
used to stop the aircraft on land- 
ing. 

The X-15 main landing gear is 
not equipped with wheels and 
brakes, which would require air 
conditioning to withstand the 
thermal temperatures encounter- 
ed at extremely high speeds and 
altitudes. The cooling equipment 
would create excess weight. 

Present skids on the X-15 were 
designed for landings on the dry 
lake bed at Edwards Air Force 
Base, Calif. 





Built to handle any job 
in the 172-, 220- or 
330-cu. in. range! 





172 CU. IN. 4-CYL. 330 CU. IN. 6-CYL. POWER UNIT 


DEPENDABLE FORD DIESELS... 
truly modern... truly economical! 


220 FOUR 
DIESEL 


0D x Y 





172 FOUR 
DIESEL 


All three highly efficient and economical Ford Diesels 
DIESEL 


—the 172-, 220- and 330-cubic-inch model—offer such 
advanced features as: 


COMPACT DESIGN . 


horsepower per pound of engine weight than ever 





Basic Model 





6-Cyl. Diesel 
3.94 x 4.52 


4-Cyl. Diesel 
3.94 x 4.52 


4-Cyl. 0.H. Valve 
3.9 x 3.6 


. . Ford Diesels develop more Type 
Bore and Stroke— Inches 


Displacement— Cubic Inches 172 220 330 








before possible! 
SUSTAINED HIGH TORQUE ... necessary for “hang- 
ing onto”’ heavy loads without stalling. 


SUPERIOR STARTING ... all Ford Diesels offer a 
12-volt electrical system for faster starting. 
GREATER ECONOMY ... . such features as Free-Turn 
overhead valves and replaceable cylinder sleeves re- 
duce maintenance and downtime, increase engine life 
and provide easier servicing. 
PARTS AND SERVICE .. . high quality, low-priced 
Ford parts are as near as your Ford Dealer, for 
service when you need it! 

For peak performance all the time, and the mini- 
mum in downtime, call or write us today. We'll be 
happy to help you select the right power for your job! 





C West of Rockies write to: 








Brake 
Horsepower 


Dynamometer 


59 @ 2400 


62 @ 2400 


99 @ 2400 





80% Dyn. BHP 


47 @ 2400 


49 @ 2400 


79 @ 2400 





Torque 


Dynamometer 


140# @ 1200 


151# @ 1600 


236# @ 1600 





80% Dyn. BHP 





112# @ 1200 


121” @ 1600 


189# @ 1600 








Compression Ratio 





16.8 to 1 





16 to 1 





16 to 1 








YOUR JOB IS WELL-POWERED 
WHEN IT’S FORD POWERED! 


INDUSTRIAL ENGINES 


AND POWER UNITS 


INDUSTRIAL ENGINE DEPARTMENT, FORD DIVISION, FORD MOTOR CO., P.O. BOX 135, DEARBORN, MICH. 


» FORD INDUSTRIAL ENGINE DEPT., P.O. BOX 6787, LOS ANGELES 22, CALIF. 
—> FORD INDUSTRIAL ENGINE DEPT., P.O. BOX 1666, RICHMOND, CALIF. 
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R. C. Mahon Co.— 
C. M. Hargraves, man- 
ager, Industrial Equip- 
ment Div., has been 
elected a vice presi- 
dent. 


Crucible Steel Co. 
of America — William 
H. McCormick has 
been named mefallur- 
gical engineer. 


Chrysler Corp.—J. 
J. DiCicco has been 
promoted to director 
of automotive services 
for the sales group. 


Mack Trucks, Inc., 
Purchasing Div. — Lee 
R. Morris has been ap- 
pointed manager of 
value engineering. 


American Motors 
Corp.—Robert A. Orr 
has been appointed os- 
sistant to the president. 
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IN THE NEWS 


Mallory Metallurgical Co..—W. K. 
Morga has been appointed manufac- 
turing manager. 

Ford Motor Co., Lincoln-Mercury 
Div.—Herbert Fisher has been pro- 
moted to advertising and sales pro- 
motion manager. 

Michigan Tool Co., Cone-Drive 
Gears Div.—Paul N. Gustafson has 
been named manager. 

Goodyear Tire & Rubber Co.—Ed- 
win H. Sonnecken has been named 
to the executive staff. 

Ford Motor Co., Aeronutronic Div. 
—James C. Callaghan has been pro- 
moted to manager of the Operations 
Staff, Space Systems Operations. 

General Motors Corp., Chevrolet 
Motor Div.—Joseph H. Dew has been 
promoted to production superintend- 
ent at Flint, Mich., and Henry R. 
Coad has been named production 
superintendent, Pressed Metal Div. 

Studebaker-Packard Corp.—Dr. N. 
A. Lamberti has been appointed ad- 
ministrative assistant to the presi- 
dent. 

Willys Motors, Ince. 
Holden has_ been 
counsel. 

Parker-Hannifin Corp., Parker Hy- 
draulics Div.—R. Gurden Miller has 
been named application engineer. 

Mack Trucks, Inc.—W. M. Spear 
has been named manager of foundry 
engineering and metallurgy. 

General Electric Co., Larke Jet 
Engine Dept.—Joseph L. LaMarca 
has been promoted to manager. 

U. S. Rubber Co., Naugatuck 
Chemical Div.—Claude H. Allard has 
been appointed marketing director. 

Studebaker-Packard Corp.—Donald 
E. Kidder has been elected a vice 
president and will be in charge of the 
Washington, D. C., office. 

Allis-Chalmers Mfg. Co.—Charles 
W. Parker, Jr., has been named gen- 
eral marketing manager, New Prod- 
ucts Dept. 

Eaton Mfg. Co., Axle Div.—Thomas 
H. Terry has been named chief brake 
engineer. 


James F. 


appointed chief 





Modine Mfg. Co.—Roscoe Richards (far 
left) has been named plant manager at 
Paducah, Ky., and A. L. Knox will head 
production at new McHenry, Ill., plant. 


Chrysler Corp.—Brian T. O’Keefe 
has been named manager of the tax 
department. 

Ford Motor Co.—John McDougall 
has been appointed director, manufac- 
turing engineering and development 
office. 

General Motors Corp., Defense Sys- 
tems Div.—Dr. Alexander C. Charters 
has been named head of the Flight 
Physics Section and Dr. Robin Ivor 
Primich heads the Microwave Sec- 
tion. 

Crucible Steel Co. of America 
Kenneth A. Matticks has been ap- 
pointed product stainless 
flat products. 

Chrysler Corp.—H. Douglas Lowrey 
has been promoted to general man- 
ager, Defense Operations Div.; James 
C. Smith, Jr., has been appointed as- 
sistant general manager, Missile Div., 
and Lovel Lawrence, Jr., has been 
named director, Advanced Proiects 
Organization. 

Chilton Co.—Stanley 
been elected treasurer and a mem- 
ber of the board of directors. 

LeTourneau - Westinghouse Co. 
Joseph W. Sellers has been appointed 
motor graders product manager. 


manager, 


Appleby has 











Necrology 

Franklin W. Archibald, former gen- 
eral sales manager of the United 
States Rubber Co., died July 31 in 
Asheville, N. C. 

Raymond L. Woods, 57, industrial 
relations director of the Ternstedt 
Div. General Motors plant at Flint, 
Mich., died July 31 in Flint. 

Archibald Hyde Ehle, 82, a retired 
Budd Co. executive who helped to 
develop the first Diesel locomotive 
made in the United States, died July 
30 in Haverford, Pa. 

Mark G. Campbell, 66, retired as- 
sistant superintendent of the Chrysler 
Corp.’s Trenton plant, died July 21 
in Farmington, Mich. 

Col. Robert J. Hesse, chief of the 
Detroit Ordnance District legal de- 
partment during World War II, died 
July 13 in Detroit. 











NAT’S 
quick facts 

about 
Fasteners... 


: 
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CONELOK 


HUGLOCK 


DRAKE 


Looking for the right lock nut? 
Put these four high on your check list 


By taking an early look at these National 
all-metal lock nuts, you may often be 
able to make quick work of finding the 
locking member that best meets the 
requirement of your particular job. 
Once over lightly, here are the 
advantages they offer you. 
MARSDEN—For minimum cost 
average conditions. Free-running until 


and 


seated. One-piece, fully re-usable. 


HUGLOCK—For use under adverse 
conditions. Locks without seating. One- 
piece design, and fully re-usable. 
CONELOK —For applications requiring 
high-fatigue life, as assured by closed 
stress paths in Conelok’s locking sec- 
tions. Locks without seating. One-piece 
design, and fully re-usable. 


California Division, The National Screw & Mfg. Company 


Circle 136 on Inquiry Card for more data 


DRAKE—For use under severe stress, 
shock or vibration. Free-running until 
seated, or can be locked at any point by 
using two wrenches. Two-piece design, 
and fully re-usable. 

Take a good look at all four, and at 
the advantages they may be able to offer 
in your product assemblies. You may 
not be thinking of an application right 
now, but get the literature* and keep it 
handy in your files, just in case. 


*There’s a folder on 
the Conelok, and a 
booklet on the others. 
Write for your copies. 





3423 South Garfield Avenue, Los Angeles 22, California 
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an Editorial 


oving Up in Quality Fast 


HERE ARE MANY THINGS to get excited about 

in the new and unique features of the 1962 

cars soon to be revealed. Quite contrary to 
the drab reports of “only a face-lifting’”’ and 
“few changes” predicted in some newspaper re- 
ports, the actual details of 1962 models include 
innovations which are major advances as far as 
car users are concerned. In the up-coming an- 
nouncement schedules starting soon in AI, these 
will be revealed item by item and car by car. 


A TYPICAL MAJOR ADVANCE is the use of im- 
proved materials of a wide range of varieties. 
Extensive reports in past issues of this magazine 
have publicized major steps of progress in the 
uses of such materials as plastics, aluminum, 
zine and stainless steels. In a recent analysis of 
these articles, it was disclosed that the total 
scope of this editorial material is sufficient to 
comprise virtually a textbook on each of the sub- 
jects of aluminum, plastics and ferrous metals 
used in automotive production. AI is very much 
interested in hearing from readers who have sug- 
gestions or recommendations for the preparation 
of additional technical articles in the field of ma- 
terials. 


IN CONNECTION WITH THE LATEST ADVANCES, 
an interesting example appeared in the speed 
with which the automotive industry evaluated 
and specified some new kinds of stainless steels. 
Two large major producers, among others, have 
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developed stainless metals which provide higher 
quality at the same time that they provide lower 
processing and production costs. The previous 
experience of suppliers in proposing the use of 
such new materials often involved introductory 
steps which took a great deal of time. This year, 
however, automotive design engineers showed ex- 
ceptional speed in appraising these materials, 
completing laboratory and other tests, specifying 
the products for use on new designs and achiev- 
ing the extensive application of the metals on 
new models soon to be introduced. 


It Is REPORTED THAT the metals provide in- 
creased corrosion resistance, improved final ap- 
pearance, minimum “roping,” and fabrication at 
lower processing costs for vehicle manufacturers. 


AS ONE WELL-INFORMED MATERIALS ENGINEER 
REPORTED TO AI, the automotive manufacturers 
acted with a speed never previously seen in 30 
years, in introducing the use of these materials. 
This example illustrates quite dramatically the 
fact that the automobile companies are deter- 
mined to make their new and important pro- 
grams of “Reliability’’ work with a speed and 
precision seldom equaled. On an overall basis, 
it can be expected that other and equally impor- 
tant new aspects of advances in design and pro- 
duction engineering will be noted when the 1962 
models are revealed next month. 


Editor and Publisher 





STATION 4 


Semi-finish bore shaft 
hole and cover bore. 
Rough generate cylinder 
face, recess. 


STATION 3 


Generate cover face. 
Rough bore and cham- 
fer for adjuster thread. 
Rough bore pilot dia. 


STATION 2 


Rough bore and chamfer 
cover hole. Rough bore 
Shaft Hole. 


STATION | 


Load and clamp. 
Unclamp and unload. 


STATION 5 


Idle. STATION 6 


Drill and countersink 
mounting holes. Semi- 
finish bore pilot hole, 
rough bore and chamfer 
bearing cup and seal 
diameters. 


STATION 7 


Finish bore cover and 
shaft holes. Finish bump 
face side cover. Finish 
bore adjuster thread, 
pilot, bearing cup and 
seal diameters. Bump 
face cylinder. 


STATION 8 


Tap adjuster thread. 
Tap mounting holes. 


153 Aluminum Steering Gear Housings per hour 
automatically processed on this GREENLEE Machine 


This Greenlee 8-Station Horizontal and Verti- 
cal Spindle Machine is establishing some 
excellent performance records for a leading 
automotive manufacturer. The 52 inch table 
carries 8 work fixtures. Each has power clamp- 
ing. To insure rigidity and accuracy, the table 
is clamped hydraulically metal to metal. In- 
dexing is fully automatic. Cycle time is 23.5 
seconds. Like all Greenlee machines it’s built 
for long, continuous service. Can be modified 
economically if desired. Have our representa- 
tive give you complete information. 


MACHINES DESIGNED 
WITH THE FUTURE IN MIND 








-—-—\ 
hel lt BROS. & CO. 
Since 1863 1978 Mason Avenue, ROCKFORD, ILL. 


TRANSFER MACHINES * SPECIAL MACHINES © AUTOMATIC BAR MACHINES * WOODWORKING MACHINES AND TOOLS 


DIE CASTING MACHINES © TRIM PRESSES © 
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HYDRAULIC AND HAND TOOL * COMMERCIAL CASTINGS 


AuToMoTive INpustries, August 15, 1961 





By 
Charles A. Weinert 


EASTERN EDITOR 


Significant Advances 

in Design and Versatility 
of Industrial Engines 
Accompanied 

by Widening Fields 

of Application 
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Stephens-Canfield Model 606-W Curber, which extrudes asphalt curbing, has 
a Wisconsin Model AENL single-cylinder aircooled engine, displacing 23 cu 
in. and rated 94 hp at 3600 rpm. 


past—have been growing continuously both in variety 

and scope. And in line with these added markets for 
internal combustion power, design progress on the engines 
has been significant. 

To pin-point the specific developments in this field, AUTO- 
MOTIVE INDUSTRIES recently surveyed various makers in the 
industrial engine manufacturing industry. A detail report fol- 
lows—on overall business trends, on new production facilities, 
on engine applications, and principally, on the design features 
of several new industrial engines. 


A past—nave of industrial engines—numerous in the 


Business Trends 

As a rule, the builders give the impression that business 
is now on the upswing following a slackening-off which occur- 
red in the second half of 1960. (The trend has apparently fol- 
lowed very closely the general economy.) The respondents 
look for a second half better than first half ’61. Typical com- 
ments are: 

C. J. Reese, president and general manager, Continental 
Motors Corp.—‘Interest as evidenced by inquiries since Jan- 
uary 1, has been showing a steady increase. Breakdown as be- 
tween industrial and other types of engine applications im- 
practicable; however, overall engine business is trending up- 
ward, with excellent outlook for last half of 1961.” 





Air Compressors 
Air Conditioners 
Aircraft Starters 
Amusement Centers 
Asphalt Plants 


Backfillers 

Balers 
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Blowers 

Bottom-Dump Vehicles 
Bulldozers 


Cement Cutters 
Cement Mixers 
Choppers 

Coal Haulers 
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Crash Trucks 
Crop Dusters 
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Pleasure Boats 


Rail Grinders 
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Road Pavers 
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Ski Tows 

Snow Removal Equipment 
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Mining truck application of one of 
Cummins’ new V-8 turbocharged Die- 
sels. 


APPLICATIONS OF INDUSTRIAL ENGINE 


Company Spokesman—" At pres- 
ent our backlog is slightly better 
than it was a year ago at this 
time. The activity on engines 
seems to be greater in the last 
two months than it was in the 
same months of 1960. We antici- 
pate a better second half ’61 com- 
pared to the second half of 1960.” 


J. W. Perschbacher, assistant 
sales manager, Wisconsin Motor 
Corp.—“We might say that in- 
quiry activity in the past six 
months has been heavier than 
during the preceding period of 
1960.” 

R. O. Morgner, manager, Indus- 
trial Sales, Willys Motors, Inc. 
“Our industrial engine business 
for 1960 reflected an increase of 


In this mud pump application, a Cum- 

mins VT8-430 turbocharged Diesei, 

rated 430 hp max at 2500 rpm, is em- 
ployed. 


POWER 


15 per cent over 1959, and an in- 
crease of 49 per cent over 1958. 
Current backlog of orders is down 
13 per cent from 1960. Current 
inquiry activity is down approxi- 
mately 10 per cent from 1960. Our 
current outlook on business for 
the last half of 1961 is a slight 
gain for the same period of 1960.” 
Cummins Engine Co., Inc.—‘“On 
business outlook, expect second 
half of 1961 to be 32 per cent 
above second half of 1960.” 


Production Facilities 
Expansions or modifications of 
facilities for engine production 
have recently been made or are in 
process in the case of at least 
three companies. 


DESIGN TRENDS—Murphy Diesel Co. 


L—> 


Murphy Diesel MP-Series fuel injector. Fuel enters 


lar space (2) and around cylinder wall (3), and 
is drawn into cylinder on upstroke of plunger (4). 
Plunger on its downstroke closes the port in cylin- - 
der and forces fuel through dual flat-seat check 
valves (5) and spray tip (6). Transverse slots (7), 
connected by drilled passage to the cylinder, cut 
off injection at point established by rack and pinion 


the injector (1) at about 20 psi, flows into annu- — 


{8) linked to governor. 


Connecting rods of Murphy Diesel MP-Series have 
an unusual rod-cap design. In addition, the rods 


are rifie-drilled for pressure lubrication to the 
piston pin bushings and for spray-cooling 


pistons. 


t-— - 


A, 


how 


of the 








Murphy Diesel Model MP-24T 100-kw 
mechanical-electrical combination sup- 
plies mechanical and electrical power 
separately or simultaneously. Since the 
generator is mounted ahead of the 
clutch, electrical power is availcble 
with the mechanical pto disengaged. 


Allis-Chalmers Mfg. Co. has 
built a new 550,000-sq-ft engine 
manufacturing plant at Harvey, 
Ill. It is expected to be in full 
operation this fall. The new setup 
will provide a modern high-pro- 
duction manufacturing operation 
employing a straight-line produc- 
tion system for part-machining 
and engine assembly. 

Continental Motors 
re-arranged production facilities 
for aircooled engine production 
to house new Government-owned 
machines, supplementing existing 
equipment for production of the 
new family of Military Standard 
engines for industrial use. 


Corp. has 


Cummins Engine Co., Inc., 
placed 300,000 sq ft of new facili- 


Transverse cross-section of a Murphy 
Diesel MP-Series engine. 
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John Deere 14-ft self-propelled Win- 

drower is powered by a Wisconsin 

Model VH4D four-cylinder 23-hp gaso- 
line engine. 


This street sweeper, made by Wayne 
Mfg. Co., employs a large centrally- 
mounted brush in addition to the two 
smaller brushes shown. Its engine is a 
Wisconsin Model THD two-cylinder air- 
cooled unit, displacing 53.9 cu in., 
rated 18 hp at 3200 rpm. 


ties in use in 1960, a large por- 
tion of which was a new engine 
test section. An additional 100,- 
000 sq ft of manufacturing area is 
under way and scheduled for com- 
pletion this year. In general, Cum- 
mins has adopted higher-volume 
machine tools; and is making com- 
ponents and accessories to a 
greater extent :nan heretofore. 


Engine Application 


Industrial engines come in so 
many sizes and have such a wide 


Fairmont's Model W99 Series B spot 
tamper for maintaining railroad right- 
of-ways, is fitted with a Wisconsin 
Model BKND single-cylinder aircooled 
engine, rated 7 hp at 3600 rpm. 


variety of uses, that it is almost 
an endless task to state all of 
the applications. (cont'd) 


Longitudinal cutaway of a Murphy Diesel MP-Series engine. Among other details, 
note the overhead camshaft drive from the flywheel end of the crankshaft. 
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Curtiss-Wright 12V-142 Diesel, displacing 1704 cu in., has an intermittent 
marine rating of 900 hp at 2300 rpm. Its two turbochargers are 
mounted in the V, one at each end. Aluminum is employed in the cylin- 
der block, oil pan, air and water manifolds, and other principal castings. 


te 





‘ents | 


In the Curtiss-Wright 12V-142 Diesel, the sep- 

arate cylinder head, and the liner and cylin- 

drical water jacket assembly, are secured by 

retention plate and four long studs extending 
into the main bearing webs. 


DESIGN TRENDS 
Curtiss-Wright 
Corporation 


Transverse sectional view 
of Curtiss-Wright 12V-142 
Diesel shows major design 
details, including combus- 
tion system and _ valve 
mechanism. 
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Continental Motors’ Model LDS427 multi-fuel compression-ignition en- 
gine, developed primarily for use in military trucks, will be available 


for industrial applications at a max power level exceeding 200 hp. 


DESIGN TRENDS—Continental Motors Corp. 


Nevertheless, those applications 
which have come to our attention 
—and which total 8l—are being 
given separately in the accom- 
panying list. 

In addition, a number of indus- 
trial engine applications are pic- 
tured. 


Design Trends 

Major product trends, tying in 
with the markets for industrial 
engines, include an_ extended 
range of models, new’ turbo- 
charged Diesels, more-compact en- 
gine packages, and reduced weight 
per horsepower. 

Details of some of the engines 
now available are presented in the 
following—by makes. (Two of the 
engine builders, incidentally, 
stated that new engine models 
presently are under development, 
but that data on them were not 
yet ready for release.) 


Murphy Diesel Co. 


The latest industrial engines 
offered by this builder are the 
turbo charged Models MP-24T and 
MP-224T. Both are six-cylinder, 
four-stroke Diesels, with a bore 
and stroke of 6°, x 6% in., for a 
total piston displacement of 1245 
cu in. Engine weights are 4900 
lb each. 

The Model MP-24T has a maxi- 
mum rated output of 400 hp at 
1200 rpm. With all accessories 
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except fan, it has an intermittent- 
duty rating of 360 hp, a “rated” 
rating of 340 hp, and a continu- 
ous-duty rating of 310 hp at 1200 
rpm. (“Rated” rating is for ap- 
plications such as rock crushers, 
asphalt plants and drilling rigs 
having some variance in load, but 
not requiring sustained full power 
for more than 12 hours in any 24- 
hour period.) 

The Model MP-224T has a maxi- 
mum output rating of 420 hp at 
1400 rpm. Its intermittent-duty 
rating is 380 hp, “rated” rating 
360 hp, and continuous-duty rat- 
ing 335 hp at 1400 rpm, including 
all accessories except fan. 

This series also includes two 


DESIGN 
TRENDS 


Detroit Diesel 
Engine Div. 


Detroit Diesel’: 
Model 16V-71 en- 
gine, placed in 
production this 
year, is the larg- 
est unit in that 
maker's line. It i: 
a 16-cylinder two- 
stroke V-type in- 
dustrial engine 
having a total pis- 
ton displacement 
of 1135 cu in. and 
a max. rating of 
675 hp at 2300 
rpm. 


New this year in Continental Motors’ industrial 
engine line is the aircooled 12-cu-in. Model 
AU-12, rated 5 hp at 3600 rpm. 


marine versions, designated the 
Models MP-BDT and MP-BBDT. 
Continuous ratings—for workboat 
applications that require continu- 
ous full power at full speed—are 
respectively 300 hp at 1225 rpm 
and 325 hp at 1400 rpm. For 
pleasure craft installations that 
do not operate steadily at full 
power and full engine speed, the 
MP-BDT is rated at 330 hp at 
1225 rpm and the MP-BBDT is 
rated 350 hp at 1400 rpm. 

These engines have seven-bear- 
ing crankshafts. All main and con- 
necting rod bearings are 4 in. 
diam. Cylinder liners are replace- 
able wet type. 

There are four valves per cylin- 





Cummins Model VT12-70) is a new 12-cylin- 
der V-type industrial engine with a rating of 
700 hp max at 2100 rpm. A four-stroke tur- 
bocharged Diesel, it has a total piston dis- 
placement of 1710 cw in. 


> 


The new Cummins insert-type fuel injector, 
used in combination with fuel passages drill- 
ed internally in the cylinder head, eliminates 
the need for threaded connectors, thus fa- 
cilitating installation and removal. Inset 
shows sectional view of the Cummins fuel 
injector in place in cylinder head. O-rings 
seal the fuel pressure and fuel return 
passages. 


der, actuated by two overhead 


The Cummins VT8-430 is a 950-cu in. four- 
stroke turbocharged Diese!, rated 430 hp 
max at 2500 rpm. 


bo 


DESIGN 
TRENDS 


Cummins 
Engine Co., Inc. 


camshafts. Camshaft drive is from 


ii 


the flywheel end of the crankshaft 
via bevel gear at the lower end 
and worm gear at the upper end. 
Connecting rods are drilled for 
pressure lubrication to the piston 


pin bushings, and for spray-cool- tions, 
each assembly are held together 
alloy-steel bolts. This 
permits removal 


ing of the pistons. The crankpin 


ends of the connecting rods are by 
construction 


cut on a bias, and each rod has 


a long and short side. 
and caps have interlocking serra- 


mating parts 


DESIGN 
TRENDS 


Allis-Chalmers 
Mfg. Co. 


Allis - Chalmers 
new Model 11000 
four - stroke six- 
cylinder turbo- 
charged Diesel 
has a total piston 
displacement of 
516 cu in. and a 
max. rating of 210 
hp at 2200 rpm. 
Its companion 
model, the natur- 
ally - aspirated 
10000, is rated 
145 hp max at 
2200 rpm. 


Both rods 


of 


of 


Ar 


the rod through the cylinder liner 
with use of a large crankpin bear- 
ing. 

Heat-treated alloy-steel through 
studs tie together the cylinder 
head, cylinder block, and main 
bearing caps. 

The combustion chamber is of 
the open type, with no pre-mix- 
ing section. Each piston head has 
a built-in circular cavity with a 
high point in the center. The fuel 
injectors, one for each cylinder, 
serve as both pumps and nozzles. 
They are driven by one of the 
overhead camshafts through 
rocker arms fitted with roller 
bearings. 

The hydraulic servo-type gov- 
ernor employs engine lubricating 
oil pressure as a source of power 
for actuating the rack and pinion 
linkage to the fuel injectors. In 
the event of loss of safe lubricat- 
ing oil pressure, the governor 
automatically stops the engine by 
shutting off the fuel supply, pro- 

(Continued on page 109) 
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ORE than 25 refinements are 
incorporated in the most 
recent models of the Volks- 


wagen automobile. The most sig- 
nificant ones are those made in the 
transmission and, particularly, in 
the VW engine. 


Coincident with the design im- 
provements, VW _ installed and 
placed into operation a new produc- 
tion setup for machining major en- 
gine components. 


And in the background of these 
developments, VW will shortly in- 
troduce in Europe the VW-1500 
a brand new passenger car that is 
bigger than the basic model, is 
equipped with a higher-output en- 
gine, and has completely different 
styling. 

The purpose of this article will 
be to outline what has been happen- 
ing at Volkswagen in the way of 
product changes—and with respect 
to manufacturing facilities and 
methods, including the special tech- 
niques employed in machining mag- 
nesium alloys. 


Volkswagen VW-1200 


The 1961 four-cylinder, 1192-cc, 
horizontally-opposed, aircooled en- 
gine (illustrated) is rated 40 hp at 
3900 rpm. Its previous rating was 
36 hp at 3700 rpm. Maximum 
torque has been increased from 60 
lb-ft to 64 lb-ft at 2400 rpm. Com- 
pression ratio also has been raised 
from 6.6:1 to 7.0:1. 


While the engine still is of the 
same prior basic size—with a bore 
of 3.03 in. and stroke of 2.52 in., 
for a total piston displacement of 
72.7 cu-in.—the new version con- 
tains an array of detail changes. 

The combustion chamber and 
ohv arrangement have been rede- 
signed. In the 1960 engine, the 
combustion chamber was essential- 
ly semi-hemispheric in configura- 
tion; and the valves were located 
parallel to the center lines of the 
cylinder bores. In the 1961 engine, 
the combustion chamber shape is 
as shown in the accompanying cut- 
away; and, as will be noted, the 
valves are inclined. 
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Transverse cross-section of VW-1200 engine. The 1961 version, in which quite a 
number of design modifications were incorporated, has an upped rating of 40 hp 
at 3900 rpm. 


Volkswagen 


Design and Production 


By Charles A. Weinert 


EASTERN EDITOR 


Intake valve diameter has been 
increased from 1.18 in. to 1.24 in. 
Exhaust valve diameter also has 
been increased, from 1.10 to 1.18 
in. Valve springs now are 102 lb, 
compared to 74 lb in 1960. 

The camshaft has been modified 
to provide for a higher valve lift. 
In addition, the tappets now are 
mushroom-shaped (versus barrel 
shape) ; and the tappets are rotated 
by the cams through off-center ac- 
tuation. 

The studs that hold the rocker 
arm shafts to the two cylinder 
heads have been extended in length 
and are screwed into the lower 
parts of the cylinder heads. This 
new method of attachment was 
adopted to provide improved ther- 


mal expansion characteristics in 
the assemblies of valve train parts, 
cylinders, and cylinder heads under 
varying engine temperatures, and 
thus decrease engine noise. Valve 
clearance (cold) on both intake and 
exhaust valves is adjusted at 0.008 
in. 

The space between cylinders has 
been increased 0.4 in. for improved 
cooling. 

Main and connecting rod bear- 
ings have been made larger in 
diameter, obviously involving the 
crankshaft as well. Main bearings 
Nos. 1, 2, 3 and all connecting rod 
bearings now are 2.17 in. diam, 
compared to 1.97 in. diam in 1960. 
The No. 4 main bearing at the rear 

opposite end from the flywheel) 
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Volkswagen's brand new VW-1500 will be displayed for the first time on September 21, at the Frankfurt Automobile Show. 
It has a 1493-ce (91-cu-in.) aircooled rear engine, rated 53 hp at 4000 rpm. 


is 1.57 in. diam as before; and 
bearing material is aluminum in 
1961, as in 1960. 

The crankcase, as heretofore, is 
of magnesium alloy—and the anal- 
ysis of this material is contained in 
the accompanying table. The crank- 
previously it 
was produced in permanent molds. 

Cylinder heads continue to be of 
aluminum alloy; and the cylinders 
of ribbed cast iron. 

The new Solex 28-PICT carbure- 
fitted with an automatic 


case is now die-cast 


tor is 


One of the initial operations on the VW 

crankcase castings, before the work- 

pieces are placed in the transfer- 

machine line, is milling of mating sur- 

faces on continuously-running turntable 
machines. 


Analysis of Magnesium Alloy 
Used at Volkswagen 


less than 0.2% 
Aluminum 7.5 to 9.0% 
Manganese 0.15 to 0.3% 

Zinc 0.3 to 0.8% 
Silicon less than 0.3% 
Beryllium 0.0005 to 0.0015% 
Magnesium 89.3 to 91.5% 


Copper 


choke. Manual chokes were used 
on all prior VW’s. 

To prevent carburetor icing, the 
engine now is equipped with a flex- 


ible duct that takes warm air from 
the cylinders and delivers it to the 
air cleaner. A flap valve with bal- 
ance weight, located at the air 
cleaner intake, allows the warm air 
to enter the air cleaner at low en- 
gine speeds only, cuts it off at high- 
er engine speeds. For summer op- 
eration, the preheated-air system 
can be manually closed. 

The ignition distributor has vac- 
uum spark advance only. Previous- 
ly it was a combination of vacuum 
and centrifugal advance. 


Transfer machine for machining the left crankcase half. In the foreground is the 
blower station, with connecting emergency cord for cutting off air supply to 
the whole section in case of fire. 
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Transfer machine for the right crankcase half performs essentially the same 
operations as the machine for the left crankcase half. These include drilling, 
tapping, milling, and boring. Note the individual switch panels on each machine 


unit. 


The VW four-speed transmission 
is now synchronized in all forward 
speeds, including lst gear. Gears 
are helical, constant-mesh type. 
The transmission case is of one- 
piece construction—and of die-cast 
magnesium alloy. 

Transmission gear ratios have 
slightly greater reductions than 
heretofore. For example, in Ist 
gear the ratio is now 3.8:1 (versus 
3.6:1); and in 4th gear it is now 
0.89:1 (versus 0.82:1). On the 
other hand, the new rear axle ra- 
tio is “faster,” being 4.375:1 (com- 
pared to 4.43:1). 

The overall reduction in Ist 
gear, however, still remains “slow- 
er,” since it is now 16.63:1 (versus 
15.94:1); while in 4th gear the 
overall reduction is now 3.89:1 
(versus 3.64:1). The net result, in 
combination with increased engine 
output, is improved acceleration 
and gradeability. The increased en- 
gine speed raises nominal top (and 
cruising) car speed from 68 to 72 
mph. 


New Volkswagen 
VW-1500 


The new-model automobile is to 
be publicly exhibited for the first 


time on September 21, at the 
Frankfurt Automobile Show. In 
addition to the two-door sedan il- 
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lustrated, the new series will in- 
clude a two-door station wagon. 
The VW-1500 has the same 
wheelbase (94.5 in.) as the basic 
VW, but overall it is 6.3 in. longer, 
2.6 in. wider, and 265 lb heavier. 
This model is powered by a 1493- 
ce aircooled rear engine, rated 53 
hp at 4000 rpm. The new four- 
cylinder engine has a bore and 
stroke of 3.27 x 2.72 in., and total 


Station in first assembly section, where 

studs are installed for assembly of 

crankcase halves in preparation for 

machining of common bores and holes 
in third transfer machine. 


piston displacement is 91.07 cu in. 
Compression ratio is 7.2:1. 
Although bigger in piston dis- 
placement, the VW-1500 engine is 
said to be smaller in overall size 
than the regular VW engine. As 
a result, the sedan has an external- 
access trunk in the rear, besides a 
luggage compartment in the front. 
The selling price of the new au- 
tomobile is expected to be about 30 


Transfer machine #3 where the bolted-together crankcase halves are finish- 

bored and machined. Operations include boring of crankshaft and camshaft 

holes, and thread-cutting and facing of attaching flanges. The measuring station 
for the bores is in foreground. 





é. 


One of the stations in #3 transfer machine, showing the 
boring bars for machining crankshaft and camshaft bores. 


per cent above the cost of the base 
VW model. 

The VW-1500 is not intended for 
sale in the United States at this 
time, according to Volkswagen of 
America, Inc. 


Crankcase Machining 


Production of engine parts, as 
well as engine assembly and test 


<i 


mm. 


operations, are conducted at Volks- 
wagen’s Hanover plant. (Car as- 
sembly is at the company’s main 
plant in Wolfsburg. Truck assem- 
bly is also at Hanover.) Engine 
output, currently, is at the rate of 
about 4000 per day. 

Since the crankcase of the 1961 
VW-1200 engine forms the main 
structure of that component, and 


Crankcase, after being fully machined, is fitted with studs for later attachment 
of cylinder heads and other parts of engine assembly. 


In each of the transfer machines, some of the machine units 
are located at right-angles to the remaining tool units, thus 
providing a five-side machining system without use of turn 


stations. 


since its method of manufacture 
typifies the latest practices being 
followed at Volkswagen, a descrip- 
tion of the production operations 
on the crankcase will be presented. 

Previously, the machining of the 
crankcase was handled by numer- 
ous individual machines. Present- 
ly, only a few preliminary machin- 
ing operations are performed on in- 
dividual machines—mainly to en- 
able the parts to be secured in car- 
rying fixtures—with the remain- 
ing, and major portion, accom- 
plished on transfer machines. 

The crankcase is made in two 
sections, split vertically at the 
transverse center to allow assembly 
of crankshaft, connecting rods, 
camshaft, and other internal parts. 
Consequently, much of the machin- 
ing on the two halves (left, and 
right) is done on two separate 
transfer-type machines. 

Following machining operations 
on the two halves, a third transfer 
machine is employed for finish-ma- 
chining of common bores, holes, 
and attachment flanges. 

Altogether, therefore, a total of 
three transfer machines are in the 
crankcase line. The complete setup 

including machining, deburring, 
washing, air blowing, intermediate 
assembly, inspection, and final 

(Turn to page 112, please) 
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intered-lron Brake Lining 


Brake Liners of Powdered Metal Are Standard 
Equipment on Chevrolet Impala SS Models, 
and Optional on Corvettes 


linings, 
small 
may 


INTERED-IRON brake 
although employed in 
numbers by Chevrolet, 
yet point the way to wider utili- 
zation of metallic linings on pas- 
senger cars and trucks. Some of 
the major specialists in the field 
metallurgy have been 
working on metallic linings for 
many years, but it remained for 
the Deico-Moraine Division to gain 
acceptance at Chevrolet. Currently 
this lining is designated M-81. 
Since the numbers are small, the 
division has been supplying the 
special lining without much pub- 
licity. It is of interest, therefore, 
to find that sintered-iron brake 
sets have been supplied as optional 
equipment on Corvette models 
since the introduction of the 1959 
mode!. They have been employed 
mainly on cars intended for road 


of powder 


racing events. 

In addition, the metal lining has 
been available as optional equip- 
ment in conjunction with the spe- 
cial packages for police cars on 
standard Chevrolet models. 

What is quite significant is that 
sintered-iron linings are standard 
equipment on the 1951 Impala SS 
model in conjunction with a power 
brake system. This is a “hot” car 
requiring brake performance of 
the order of the Corvette or the 
police cars. 

On Corvettes, metal 
option includes many special fea- 
tures not required for the more 
conventional For example, 
this option employs finned brake 
drums, vented backing plates with 
and a sheet metal “fan” 
with 24 vanes for positive air cir- 
culation. 

The Moraine sintered-iron lining 
is supplied in the form of smal! 
rectangular segments. These 
ments are applied in pairs and are 
welded to the brake shoe. The weld 


one lining 


cars. 


scoops, 


sec. 
Sct 
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is made through the holes in the 
shoe normally provided for rivets, 
using two projection welds for each 
segment. 

The sintered lining has 
unique advantages, but the 
important is relief from the fading 
experienced with conven- 
tional linings, following repeated 
“panic” stops. According to Chev- 
rolet the conventional car in or- 
dinary use, such as the Impala SS, 
is completely free from fade. In 
sport racing where brake applica- 
severe, some fading is 
only sintered lin- 


some 
mcst 


usually 


tions are 
experienced if 


ings are employed. However, if 
such cars are provided with an op- 
tional brake package, as in the 
case of the Corvette where finned 
brake drums are supplied, little if 
any, fading is experienced. 

The metallic lining naturally has 
a much higher rate of heat trans- 
fer, thus it will tend to stabilize 
its temperature more readily. 

Another important attribute is 
increased service life. The extent 
of increased life depends upon the 
nature of the operation. For ex- 
ample, in ordinary driving where 
normal brake lining life is usually 
reasonably long, the sintered lin- 
ings should last about 50 per cent 
longer. On the other hand, in heavy 
duty use such as police pursuit, life 
is extended four to five times that 
of conventional linings, 

Judging by the lining configura- 
ticn used py Chevrolet, the meta!- 
lic lining considerable 
excess capacity for a specific ap- 
plication. A measure of this is that 
on a conventional Chevrolet the 
lining area for the entire set 
amounts to 185-sq in. The metallic 
linings for the same car have an 


provides 


(Turn to page 122, please) 


Typical pair of Chevrolet brake shoes with M-81 linings 





Transistorized ignition system components 


HERE are three principal methods of applying 

semiconductors to ignition systems: transistor 

switching; oscillatory spark systems; and capaci- 
tive energy storage. 
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Transistor Switching 

In the simple transistor switching circuit (Fig. 1), 
the breaker points carry only the base current of the 
transistor, which is approximately 1/20 of the pri- 
mary coil current. This reduced breaker point cur- 
rent greatly reduces breaker point burning and wear, 
as well as the resultant mis-timing. Another factor 
in breaker point erosion is the high (300 volts) volt- 
age interrupted. In the transistor system this is re- 
duced to 12 volts. Such a circuit also eliminates the 
need for frequent point readjustment and replace- 
ment. 

To ensure a high order of reliability with this type 
of system, a situation existing in the primary coil 
L, immediately after the breaker points open must 
be taken into account. During this interval, a large 
reverse voltage appears across the coil, and hence 
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Fig.1—Transistorized ignition system 


Fig. 2—Voltage fall-off with rpm increase 
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across the transistor. Using the conventional 12-volt 
coil with a turns ratio of 100:1, 300 volts should be 
developed across the transistor in producing a 30 
kv output. This is the same high voltage that causes 
arcing and pitting of contacts in conventional sys- 
tems. It is also capable of damaging the transistor 
unless some form of protection is provided. 

One method of protecting the transistor is to in- 
stall a zener diode from collector to emitter across 
the transistor. The zener voltage selected should be 
somewhat less than BVogg (collector to emitter break- 
down voltage) rating of the transistor used. It should 
be noted that it is possible for the load line as seen 
from collector to emitter during switching to enter 
an area of the V.—lI, characteristic which can pro- 
duce second breakdown. Under these conditions a 
zener diode does not provide adequate protection for 
the transistor. 

By trading primary current for voltage it is pos- 
sible to store the necessary energy in the coil (accord- 
ing to the relation E = % LI?) to provide the same 
high output voltage while considerably reducing the 
reverse voltage across the transistor. This is ac- 
complished by designing the ignition coil to a higher 
turns ratio. For example, when special coils with 100 
primary turns on L, and 30,000 secondary turns on 
L. are used, the transistor has only about 100 volts 
instead of more than 300 as in the standard coil. 


Elimination of Voltage Fall-Off 
at High Engine Speed 
The improvement possible at higher engine speeds 
with this transistorized ignition system is shown in 
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the curve of Fig. 2. Note that at high engine speeds 
the transistorized system provides more output volt- 
age. This is an important advantage since at these 
speeds high firing potentials are necessary, yet it is in 
this area that the output from conventional systems 
falls off rapidly. This graph shows two characteristic 
curves using output open circuit voltage as a function 
of engine speed. 


Reduction in coil inductance, possible under this 
system, allows the current to reach its maximum 
value quickly, thus maintaining constant output. This 
constant current, which is higher in the transistorized 
system, provides more output voltage at high engine 
speed than does the conventional system because there 
is no fall-off. 


improved Input Current Buildup 

The buildup of currents in the conventional system 
(Curve 1) and the transistorized system (Curve 2) 
can easily be compared on the wave forms in Fig. 3. 
In the conventional system the rounding curve indi- 
cates the time it takes for the current to build up 
to its peak value of 3.5 amp, while the transistorized 
system buildup is almost instantaneous to its peak 
value of 7 amp. 


Elimination of Current Fall-Off 
as Engine Speed Increases 

In the conventional system (Curve 1 of Fig. 4) 
there is not sufficient time between firing for the 
current to build up to its peak value. This causes a 
voltage drop. In the transistorized system (Curve 2) 
the current, because it builds up to its peak value 
faster, is unaffected by engine speed and so will 
maintain a constant value. This constant input re- 
sults in a constant output voltage available to fire 
the spark plugs at all engine speeds. 


(Continued on next page) 
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Fig. 3—Comparison of input current buildup 


Automotive Inpustries, August 15, 1961 


Fig. 4—Current fall-off with rpm increase 





Less Breaker Point Wear 
Transistorized systems installed on several cars 
and pickup trucks were inspected after 15,000 miles 
of test driving. The breaker points showed no ap- 
parent wear or erosion, and it was estimated that 
these points could be used for more than 100,000 
“miles before replacement. 


Easier Starting and More Efficient 
Gas Consumption 

This is possible because the transistorized system 
is not adversely affected by extremes in temperature. 
In colder weather the engine turns over more slowly 
when starting, thus causing the points to stay in con- 
tact as much as 300 to 400 times as long as when 
operating under normal conditions. This greater con- 
tact time combined with high primary current and 
high-resistance points causes an oxide to form on the 
contacts (sometimes referred to as “blued contacts” 
because of the blue tint of the oxide). Since this 
oxide is a poor conductor of electricity, hard starting 


results. 


Oscillatory Spark System 


A second method of using a transistor to obtain an 
ignition spark is that of generating a continuous or 
intermittent source of oscillatory high voltage. This 
voltage may be obtained from a suitable ignition 
transformer in a transistor driven blocking oscillator. 
There are several ways of providing suitable feedback 
for the oscillator, using either a standard or specially 
wound ignition coil. Standard or specially designed 
coils with open silicon steel cores will give oscillatory 
frequencies of 1 to 4 ke. Using closed ferrite cores, 
frequencies as high as 20 ke may be obtained. A 
feedback winding L. (Fig. 5) is provided on the igni- 
tion coil to obtain the blocking oscillation. 


In an oscillator system, the protective considera- 
tions for the transistor are the same as in the switch- 
ing system previously discussed; the coil should be 
wound to a turns ratio of 300:1 and a zener diode 
should be used to protect the power transistor. 
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Capacitive Energy Storage 

A third system of producing high-voltage sparks, 
and a rather attractive one in some respects, is the 
capacitor storage system, Fig. 6. In this system, a 
source of d-c voltage charges the capacitor C,, which 
is then abruptly discharged by a transistor Q,. 

This system gives a very hot spark from a standard 
ignition coil. The high voltage d-c source is obtained 
from a d-c to d-c converter using two power transis- 
tors. The capacitive storage system provides more 
efficient energy storage but it has the disadvantage of 
greater circuit complexity. 


CONCLUSION 

Lifting the ceiling on available current and voltage 
outputs for ignition systems provides engineers with 
a new area for exploration, with major design changes 
foreseeable. The possibility of eliminating the breaker 
points entirely is also apparent, since the transistor 
has a large gain and only a small amount of energy 
is required to turn it on or off. 

Transistorized ignition systems provide better per- 
formance than do conventional systems at high en- 
gine speeds. The primary reason is the reduction in 
coil inductance, which permits the current to reach 
its maximum value quickly. While conventional sys- 
tems could be improved by increasing the current: 
through the ignition points, increased current would 
further reduce the point life. On the other hand, up 
to 25 amperes could be put through a power transistor 
with no deterioration whatsoever. 

The switching ability (product of peak current 
times peak voltage) of the ordinary ignition system 
is about 900 watts. This is achieved by switching 3 
amp at 300 volts. Transistors are capable of switch- 
ing this, and much greater power, easily. For example, 
Motorola 2N1167 germanium alloy junction power 
transistors are capable of switching 25 amperes at 
100 volts; or 2500 watts. es 





























fo) 





Fig. 5—Oscillatory transistorized ignition system 


Fig. 6—Capacitive storage switch 
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Gas Turbine Developments 
at General Motors 


By J. D. Peebles, Small Engine Sales 


Allison Division, General Motors Corp. 


Engine installation of Turbo-Titan II 


AUTOMOTIVE INDUSTRIES, August 15, 196] 


HROUGHOUT the automotive in- 
dustry considerable effort is 
being devoted toward the de- 


velopment of a competitive automo- 
tive gas turbine engine. In this 
respect, General Motors is certainly 
no exception. As we see it, the 
gas turbine engine holds a very 
definite promise for the future, and 
there are applications where it 
would be competitive today. These 
conclusions are based on actual ex- 
perience with gas turbine installa- 
tions. 

In the past several years, three 
different gas turbine engines have 
been designed, built, and tested by 
the Research Staff of Genera] Mo- 
tors. These have varied in power 
range from 200 hp to 370 hp, and in 
type, from the simple cycle to the 
regenerative cycle. They have been 
tested in vehicles ranging from the 
lightweight, highspeed car, char- 
acterized by the 230 miles per hour 
Firebird I, to the heavy duty off- 
highway truck, exemplified by the 
120,000 lb gross weight ore hauler 
now being operated by the Inter- 
national Nickel Co. at its nickel 
mine in Cooper Cliff, Ontario. The 
gas turbine engine has shown un- 
usual versatility, simplicity, rug- 
gedness, and remarkable perform-- 
ance, and has indicated that its 
future is very bright. 

One of General Motors develop- 
ments is the GMT-305 engine. It 
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is arranged for a wide variety of 
uses. It is compact, free of duct 
work and ungainly structure. The 
regenerators arranged around the 
turbines not only serve to reduce 
fuel consumption, but also provide 
an excellent exhaust muffler effect. 
The exhaust may be up or down 
and inlet cleaner silencer units are 
available for dust separation and 
noise attenuation. 

The Bureau of Ships has a 28-ft 
personnel boat, p wered by a GMT- 
305 engine, in operation at the 
Naval 
Station, Annapolis, Md. The Navy’s 
interest in the regenerative 


Engineering Experiment 
main 
turbine is the low 
the improved fuel economy that it 
affords as compared to the simple 
open cycle turbines. Low noise level 
is very important to the Navy in 
their anti-submarine warfare pro- 
gram, particularly during mine 
sweeping operations. In this re- 
spect, the GMT-305 engine 
characteristics are highly satisfac- 
tory. Good fuel economy is impor- 
tant to everyone and the Navy cer- 
tainly is no exception. The GMT- 
305 engine, having a brake specific 
fuel consumption of 0.55 lb/hp/hr 
at rated power, is superior to other 
small turbine engines which the 
Navy is running today. 

One other notable advantage of 
gas turbine power for marine pro- 
pulsion is the light weight or the 


noise level and 


noise 
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U. S. Army Transportation Corps LARC-5 


high power to weight ratio afforded 
by the turbine. This allows a faster 
water speed or a heavier cargo load 
for a given size boat. Recently, the 
boat has been operating about six 
hours per day with no difficulty. 
Another GMT-305 installation is 
being operated by the Navy at An- 
napolis. The engine is installed be- 


hind a 100 kilowatt variable fre- 
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quency generator. The purpose of 
the test on this unit is to establish 
the feasibility of using the regen- 
erative gas turbine as prime power 
for generating the electrical power 
required for minesweeping opera- 
tions aboard small minesweep 
launches. The test program on this 
particular generator set is a tortu- 
ous one since it requires transient 


U. S$. Army, Corps of Engineers, 1000-hr endurance test 
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operation almost continuously. The 
unit is being cycled from no load to 
full load and back to no load at five 
second intervals. Each of these 
cycles is run at a different fre- 
quency level to satisfy the electrical 
power requirements of the search- 
ing equipment aboard the mine- 
sweeper. 

A Caterpillar DW-15 earth-mov- 
ing tractor has been converted 
from standard Diesel power to a 
GMT-305 engine in front of an 
Allison CBT-4440 transmission. It 
is rather interesting to note that 
the turbine engine/transmission 
package is installed in the same 
space that was previously occupied 
by the Diesel engine alone. This 
tractor is now undergoing per- 
formance and compatibility testing 
at Fort Belvoir. The unit will pull 
a scraper over the standard earth 
mover test course at ERDL and 
also demonstrate its ability as a 
bulldozer as well as its capability 
of moving at fairly high speeds 
over improved or semi-improved 
roads. 

The main purpose here, of course, 
is to establish the gas turbine as a 
suitable power plant for the uni- 
versal type construction machine 
for the Corps of Engineers such as 
the BAT or the ABC concept. The 
Engineers need a vehicle which can 
be airlifted to the working site 
where a sufficient amount of ballast 
is added and then used for a multi- 
tude of operations including bull- 
dozing, scraping, transporting per- 
sonnel or cargo and whatever other 
requirement might arise. Thus far, 
all of the test results on this unit 
have proved to be highly satisfac- 
tory and the Corps of Engineers is 
well pleased with the vehicle per- 
formance. 

Another application of the GMT- 
305 engine is in the Army Trans- 
portation Corps vehicle which is 
called the LARC-5. This is a five- 
ton Lighter-Amphibious-Resupply- 
Cargo, thus the initials for the 
word Larc, L-A-R-C. This unit was 
designed and developed for the 
Transportation Corps with a gaso- 
line engine of 275 hp rating as the 
standard power plant. Two of these 
units were modified to incorporate 
GMT-305 engines and they have 
both demonstrated a _ capability 
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which exceeds that of the recipro- 
cating engine. Relative to ground 
and water speeds as well as fuel 
economy, this unit has shown be- 
yond any doubt that the regenera- 
tive gas turbine is competitive to- 
day, performance wise, with the 
large gasoline reciprocating engine. 
Future plans for this unit include 
surf testing, desert testing and cold 
weather testing to be followed by 
regular operational use in Trans- 
portation Corps services. 

The sixty ton ore hauler which 
the International Nickel Co. is cur- 
rently operating at its nickel mines 
in Copper Cliff, Ontario, Canada, is 
normally powered with a 275 hp 
Diesel engine. With the GMT-305 
engine at slightly over 200 hp, the 
unit is doing practically the same 
job that the Diesel is doing. 

A lightweight tracked vehicle is 
being used as a test bed for the 
GMT-305 by the U. S. Army Ord- 
nance Corps. Some time ago this 
particular vehicle was sent to the 
Arctic test site in Canada for cold 
weather tests. The most important 
phase of this test program was to 
definitely establish the cold start- 
ing capability of the gas turbine 
engine. We are quite proud of the 
fact that this vehicle completed its 
test program in only two months 
without any major problems what- 
soever. Last summer, the vehicle 
was sent to the desert test site in 
Arizona where it was subjected to 
hot weather testing under extreme- 
ly dusty conditions. This test pro- 
gram is still in progress and the 
Ordnance Corps is well satisfied 
with the over-all performance of 
the GMT-305 under extreme cli- 
matic conditions. 


Dynamometer Installations 
installations of 
GMT-305 engines are being oper- 
ated by three different oil com- 


Dynamometer 


panies. These companies, Esso, 
Shell and Gulf, are operating the 
engines on dynamometer _ test 
stands for the purpose of evaluat- 
ing various fuels and lubricating 
oils. These test programs are very 
comprehensive and are proceeding 
at the expected rate. As a part of 
their test program, they hope to 
establish that the regenerative tur- 
bine engine will operate without 


any major adjustments on any of 
today’s available fuels. There is 
one caution here and that is oper- 
ation on leaded gasoline must be 
restricted to a minimum amount of 
time because of the possible delete- 
rious effect of leaded gasoline, how- 
ever, and therefore it has not been 
ruled out entirely, but can be used 
in case of an emergency. 

As to the lubricating oils, there 
are no sliding surfaces in a gas 
turbine engine which require lubri- 
cation and this, of course, makes 
the job much simpler. Basically, 
the main rotor bearings, the pri- 
mary seal bearings and the gear- 
ings are the only points that re- 
quire lubrication, and as the oil 
does not come in contact with the 
products of combustion at any 
time, oil consumption is negligible. 

Another point which has been 
proved during winter tests is the 
fact that the turbine can operate 
on one type of oil regardless of the 
ambient temperature. As is well 
known, operation in cold climates 
of reciprocating engines is restrict- 
ed to a special arctic oil for tem- 
peratures below zero F and a heav- 
ier oil for temperatures above zero 
F. This is not necessary on the 
turbine. It can operate on one 
grade of oil throughout the am- 
bient temperature range of minus 
65 to plus 125 F. 


Additional Prototypes 


In addition to those units just 
discussed, the Army Ordnance 
Corps has procured two additional 
prototype units. Also, the Armour 
Research Foundation plans to con- 
duct another test program to verify 
the multi-fuel capability of the 
regenerative turbine engine. The 
two new Ordnance units will be in- 
stalled in other test vehicles to 
continue the evaluation of turbines 
as prime power for the Army 
ground forces. One of these is 
planned for the M-113 Personnel 
Carrier. 

All the information gained from 
each of these prototype applica- 
tions will enable us at Allison to 
provide a gas turbine engine which 
will do the job required for a 
multitude of heavy duty vehicular 
and stationary applications for 
military use. a 





Car Vibrations 
and 
Noise 


Their Study and Isolation 


By Rene Bouquet 
Director of Research 


S.A. Automobiles Peugeot 
Sochaux, France 


HOUGH our work cannot com- 
l pare with what is done by 
General Motors, Ford, Chrys- 
ler, Studebaker-Packard or Amer- Mr. Rene Bouquet, Director of Research for Peugeot in 
ican Motors, from whom we have France, is a physicist and chemist. During a recent visit to 


learned a great deal, I think that this country, he spoke before the SAE on the subject of 


: 7 ibrations, their stud d isolati 
we have succeeded fairly well in Se eee 


the manufacture of compact cars 

and it may be of some interest to 

tell you what techniques we use in ment are different if you wish to Let us take the case of mechani- 

the study of vibration and noise. study vibrations under, let us say cal vibrations of low frequency. 
We have separated mechanical 30 cycles per second and vibrations They are generally excited by road 

vibrations and acoustical vibrations over 100 cps, which become fairly conditions and by local elastic sys- 
in other words, noise—for the audible and contribute to the over- tems: front axle, rear axle, and the 

reason that methods and equip- all noise in the car. powerplant on its mounts. Nearly 
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Fig. 1—Plot of bending vibrations in Peugeot 404 powerplant Fig. 2—Sound level record of powerplant bending reso- 
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all of these vibrating systems can 
be considered as having their 
masses, elasticity, and damping ef- 
fect concentrated in a few points. 
This is very important, as it en- 
ables us to make use of methods 
applicable to concentrated systems, 
such as electrical analogy or digital 
and analogue computers. When a 
certain solution to a suspension 
problem—car suspension or suspen- 
sion of the engine in the car—is 
under discussion, we nearly always } ew 
conduct joint theoretical and ex- oa coupling 
perimental studies. 

Early experimental results are 
used to devise a model of the whole Fig. 6—Schematic of setup for inducing vibrations 
system, showing only the most im- 
portant phenomena. From this 
model it is possible to derive math- 
ematical equations which, in their 
turn, are used in an analogue com- 
puter. In some cases an electrical 
analogue can be built if the model 
is simple enough. As far as the 
theoretical solution is concerned, 
its first results are used to modify 
the model to have a closer approach 
to reality, if such is necessary. By 
comparing step by step—the theo- 
retical results and the experimental 
measurements—it is possible to 
devise a definite model as precise 
and accurate as required, which 
leads to the best solution for the 
car. 

We have treated in this way a 
problem of vibrations of the front 
axle, and we could show that cer- 
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Fig. 3—Double dynamic absorber vibrates in the same plane Fig. 4—Reduction in sound level with dynamic absorber 
in which engine is tilted 
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Fig. 7—Force is applied to body at left rear shock absorber lever 


tain characteristics had to be modi- 
fied in order that the driver would 
not feel all the irregularities of the 
road through the steering wheel or 
front floor. 

Generally, our Testing Depart- 
ment notices defects while driving 
the car on our Proving Ground. 
Then, we reproduce the same kind 
of defects on a roller bench in- 
doors. We measure displacement, 
velocity or acceleration in magni- 
tude and phase relation by means 
of various pick-ups: potentiometer 
pick-ups, differential transformers, 
electrodynamic pick-ups, photo- 
electric pick-ups, etc. 


The outputs of the pick-ups are 
recorded by pen recorders or sensi- 
tized paper oscillographs. The rec- 
ords are then analyzed in order to 
find the maximum values and fre- 
quencies of the oscillations or 
strains. This is a rather slow meth- 
od and our Electronic Division is, 
at present, studying the possibility 
of devising equipment consisting 
essentially of a portable tape re- 
corder with four channels on a sin- 
gle tape. 

Each channel will have a passing 
band of 100 cps. Also, we are de- 
vising special equipment for 
threshold determinations which 


will enable us to fix on each chan- 
nel the number of impulses higher 
than a fixed level. 

Knowing the curve, number 
versus level of impulses, obtained 
from a test on the track, we have a 
fairly good idea of the analysis of, 
for example, the suspension. 

It is, however, necessary to 
know the predominant frequencies 
occurring in a spectrum of low 
frequency vibrations or strains, 
and we have no method to analyze 
accurately and rapidly such a 
spectrum. 

The electrical analogy (force- 
current or force-voltage), that we 
use as often as we can, offers a 
number of advantages: 1. It is not 
necessary to put the system in 
equations (which is not always 
easy); 2. An electrical analogue is 
quickly made; 3. It is very easy to 
alter the characteristics to see 
what happens. 

Among the drawbacks of the 
electrical analogue, one much ac- 
knowledge the difficulty of figuring 
couplings, such as levers and gears, 
and above all, the practical impos- 
sibility of representing non-linear 
systems. 

However, it is a quick means of 
study in many cases; for instance, 
we could show with such a device 
that dry friction in shock absorb- 
ers was responsible for an increase 
of about 10 db in the amplitude of 
body vibrations. With such an 
analogue it is quite easy to pass 
from the mechanical to the elec- 
trical values of the parameters and 
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Fig. 9—Bending deformation of 404 body at 29.2 eps 
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vice-versa and to use in the an- 
alogue much higher frequencies, 
say 100 or 1000 times higher than 
those involved in the mechanical 
phenomenon. 

If the system is not easily rep- 
resented by an electrical analogue 
(coupling or non-linearity), it is 
advisable to use an analogue or a 
digital computer. The analogue 
computer is a more physical ap- 
proach, since it gives the results 
directly as curves readily usable 
for a discussion. 

We have in our accounting de- 
partment a digital computer 
(IBM650), but there is no analogue 
computer in our company, so we 
were obliged to resort to the So- 
ciété d’Electronique et d’Auto- 
matisme in Paris or to the Euro- 
pean Center of Calculus in Brus- 
sels, under the management of 
Electronic Associates (PACE com- 
puters). 

When it became necessary to 
study the vibrations of the front 
suspension of the 404, we had four 
degrees of freedom in that prob- 
lem with many couplings; it could 
be linearized and it was necessary 
to use more than 20 amplifiers. 

In 1955 we studied the response 
of a 403 passing over one single 
hump, to fix the best location of 
the rear helical springs (in front 
of or on the back of axle housing) 
and of the rear engine mount. This 
problem was also’ linearized and 
led to the use of 33 amplifiers. 

Now we shall see an example of 
a noise reduction study on the 404. 


The mechanical parts of the 404 
basically consist of: a four-cylin- 
der engine, tilted to 45 degrees; 
dry disc clutch; gearbox, drive- 
shaft housed in the torque tube; 
rear axle. 

The engine rear mount performs 
three functions: 


a. Filtering the vibration of 
the engine. 


b. Carrying the weight of the 
engine. 


c. Transmitting the thrust. 


Fig. 1 shows bending vibrations 
in the Peugeot 404 powerplant. 
Secondary inertia forces provoke 
a resonance around 130 cps, i.e., 
4000 rpm. The rear part of the 
gearbox vibrates diagonally and its 
vibrations excite the floor. 

As shown in Fig. 2, these vibra- 
tions are the cause of a peak in 
noise curve because they excite a 
body cavity resonance of the body. 
On our first prototypes, the noise 
was quite unbearable. We tried to 
give more rigidity to the clutch 
housing, but did not succeed in 
raising the resonance over 4600 
rpm, when it would have been 
necessary to go over 5500 rpm to 
get rid of it in the range of normal 
car speeds. 

Another solution would have 
been to place the rear mount at 
the node of vibration; for con- 
structional reasons this was not 
possible. We found that the solu- 
tion was to place a double dynamic 


absorber vibrating in the same 
plane in which the engine is tilted. 

The rear mount is a rubber block 
fixed to two metallic brackets, one 
of these (shown in Fig. 3), is 
being bolted on the gearbox; the 
other on the floor. The absorber 
consists of two different masses, 
supported by rubber blocks, with 
frequencies of 133+8 and 119+-7 
cps respectively. 

Fig. 4 shows the reduction in 
noise that we obtained with the 
dynamic absorber. 

Recordings are analyzed through 
the equipment shown on Fig. 5. 
The Moseley Recorder enables us 
to draw directly the noise-versus- 
speed curve. A third octave and 
octave analyzer gives the evolution 
of the noise spectrum when the 
speed varies. A dynamic analyzer, 
entirely devised by our Electronic 
Division, enables us to record cer- 
tain frequency the fundamental 
of a pair of gears in the gearbox 
for instance—whatever the speed 
may be. It is essentially a very 
narrow filter, the center frequency 
of which is maintained proportion- 
al to the speed of the car through 
rather complicated servo links. 


How A Car Body Responds 
To Certain Vibrations 


The following work was done in 
order to determine whether or not 
mechanical vibrations in the range 
of 100 to 1000 that could be gene- 
rated by the powerplant, gearbox, 
driveshaft or rear axle, were ampli- 

(Turn to page 120, please) 





404 BODY BENDING RESPONSE CURVE 


404 BODY TORSION AT 34 CPS_RESONANT FREQUENCY 









































Fig. 10—Body bending response curve of 404 
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Fig. 11—Torsional resonance at 34 cps with node at center 


pillar 








Flywheel Ring-Gears 
Assembled in Automatic Setup 


N automated method for assem- 
A bling flywheel ring-gears has 
been developed by Induction 
Heating Corp., Brooklyn, N. Y., and 
is now in operation in a large auto- 
mobile plant. 

Ring-gears handled in this oper- 
ation are made from 4 in. square 
stock. First, the teeth are ma- 
chined; then the finished rack is 
bent into a ring and welded. The 
inside diameter of the ring-gear is 
a few thousandths of an _ inch 
smaller than the ring-gear seat on 
the flywheel. 


Operation of the 
Automatic System 
Ring-gears are first heated to 
approximately 400 F, and then the 
expanded ring is pressed onto the 
cold flywheel. An operator is re- 
quired only for bulk loading of 
ring-gears into a vertical hopper 
(even this operation could be per- 
formed automatically) while the 
flywheels are fed from a straight 


By Herbert U. Erston 
Chief Engineer 


INDUCTION HEATING CORPORATION 
Brooklyn, N. Y. 


conveyor into the roller conveyor 
and escapement of the machine. 
The ring-gear magazine is 30 in. 
high. It is made of non-magnetic 
stainless steel and is electrically 
insulated from ground. Source of 
the heating is a 60 cycle induction 
coil, water-cooled, surrounding the 
magazine up to a height of 12 in. 
Ring-gears are stacked and rest on 
four posts mounted on a steel plate 
which in turn is connected with a 
hydraulic cylinder. Since the cen- 
ter of the induction coil is its most 
efficient part, the function of the 


Magazine, induction coil, and inlet conveyor are all shown 


in overall illustration of assembly station. Central lubrica- 
tion, and external grease fittings for all lubricated areas, 
make if unnecessary to remove side panels for periodic 


maintenance. 


80 


hydraulic cylinder is to lift the 
stack of rings into the coil. 

The required temperature of 
400 F is set on the temperature 
control in instrument and indica- 
tor. A constant check of tempera- 
ture in the heated ring is main- 
tained through a pair of thermo- 
couples located in two of the four 
posts previously mentioned. When 
the required temperature is reached 
on the rings, the stack lowers onto 
the horizontal pusher. 

The pusher moves forward, 
strips one heated ring at a time and 
transports it to the assembly posi- 
tion located at the right side of the 
machine. There the ring is posi- 
tioned in the center of the vertical 
press. Once the ring is in place, 
the flywheel is brought up to the 
assembly by a hydraulic cylinder 
which exerts about five tons of 
pressure. To withstand the pres- 
sure, yet assure proper assembly, 
a 2-in. thick bolster plate is pro- 
vided. 

To reduce holding time in the 
press, the ring is cooled by an air 
blast released by means of a sole- 

(Turn to page 128, please) 


Escapement mechanism consists of roller drive motor and 
hydraulic drive for flywheel feed. Triple escapement per- 
mits only one flywheel at a time to be transported to a 


position where the feeder seizes the flywheel. 
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A L / AUTO-TECHNICS 
“cocz’’ DATA SHEETS 


TECHNICAL DATA FOR PERMANENT REFERENCE 


. . PRICE COMPARISONS FOR PASSENGER CARS . . 


Per Pound, Per Horsepower, and Cubic Inch 


This analysis is based on the List Price at Factory, which excludes or its equivalent, with standard engine and equipment. Shipping weights 
Federal Excise Taxes, Handling and Transportation Charges. The model were used as basis for price per pound. 
selected was the lowest priced 5-passenger, 4-door sedan of each make, Source of data:—1961 Statistical Issue of AUTOMOTIVE INDUSTRIES 


Price Rank: Re Lowest Cost 


ee - —_—— - ——— - (a _ ———__. 


Per Per Cu. In. Per Per Cu. In. 
Car Make and Model Per Pound Horsepower Displacement Per Pound Horsepower Displacement 


FOUR CYLINDER CAR 
Pontiac—Tempest 4 $17.95 $10.15 


SIX CYLINDER CARS 
Ford—Fairlane ‘ $15.61 $ 9.45 
Chevrolet—Biscayne d 15.60 8.94 
Mercury—Meteor ‘ 16.67 10.09 
Dodge Dart—Seneca ‘ ‘ 14.65 9.44 
Plymouth—Savoy. . ‘ 14,52 9.36 
Rambler—American . ‘ 19.22 8.84 
Studebaker—Lark ‘ 16.27 10.74 
Plymouth—Valiant 100 ‘ 18.20 10.81 
Dodge—Lancer , 18.70 11.11 
Chevrolet—Corvair 500 ° 22.50 12.41 
Mercury—Comet. . 22.12 13.03 
Ford—Falcon r 21.21 12.49 
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EIGHT CYLINDER CARS 
Ford—Fairlane.. i $12.64 $7.58 
Chevrolet—Biscayne . 12.98 7.80 
Dodge Dart—Seneca. . d 9.72 7.02 
Mercury—Meteor p 13.48 8.08 
Plymouth—Savoy é 9.64 6.97 
Oldsmobile—88 ‘ 10.54 6.68 
Pontiac—Catalina ; 11.42 6.31 
Studebaker—Lark ‘ 10.78 7.48 
Rambler—Classic é 10.96 8.76 
Buick—Le Sabre 4 11.30 7.76 
Dodge—Polara ; 10.21 7.50 
Chrysler—Newport é 10.16 7.46 
Buick—Special . 14.03 10.12 
Oldsmobile—F85 ‘ 14.03 10.12 
Thunderbird ‘ 11.42 8.78 
Imperial. . . ‘ 13.30 11.27 
Cadillac—62 ; 14.31 11.92 
Lincoln.... 1.13 18.55 12.94 
Chevrolet—Corvette . 1.25 15.73 12.79 


Note: Reproduction prohibited except by written permission of the publisher. 
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They make piston pins faster for less money 
with (ss) National Seamless Mechanical Tubing 


It takes plenty of machine time to drill and machine the holes in 6,500,000 piston pins a year. That’s 
what one major auto company* had to do... until the switch to USS National Seamless Steel 
Mechanical Tubing. By eliminating the need to drill holes in the bar stock, the company got rid 
of six chuckers formerly used for drilling, saved time as well as the power they consumed and the 
space they occupied. (] USS National Seamless Tubing has dimensional accuracy. It has no hard or 
soft spots. It’s made by people who know more about seamless tubing than any other manufacturer 
in the world. You can choose from a complete range of sizes and steel grades. Find out how USS 
National Seamless Mechanical Tubing can be most effectively applied to your designs. Contact your 
nearest National Tube Distributor soon. USS and National are registered trademarks 


*Name supplied on request 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors 
United States Stee! Supply Division 
This mark tells you a product is made of modern, dependable Steel. United States Stee! Export Company, New York 





News of the 
MACHINERY INDUSTRIES 





June Machine Tool Sales 
Show Rise of 22 Per Cent 


Compared to the results in May, 
June’s volume of machine-tool net 
new orders displayed a substantial 
increase of 22 per cent. 

More orders from foreign sources 
accounted for the rise, with domes- 
tic orders continuing at just about 
the prior rate. 

The six-month figures now avail- 
able show a moderate 3 per cent 
increase, over lst Half ’60, in net 
new orders for metal-cutting-type 
machines. Conversely, net new or- 
ders for metal-forming-type ma- 
chines decreased 16.7 per cent. Or- 
ders for both types of machines 
combined were off about 1.5 per 
cent—compared with those booked 
in the first six months of 1960. 

For June, net new orders for 
both types of machines total $60.6 
million—versus May’s $49.6 mil- 
lion. 

June’s cutting-machine net or- 
ders comprised $30.85 million in 
domestic and $20.6 million in for- 
eign bookings. May’s domestic net 
orders were the same $30.85 mil- 
lion, while foreign net orders 
amounted to $10.85 million. 

June’s forming-machine net or- 
ders were made up of $6.1 million 
domestic and $3.05 million foreign. 
The corresponding May figures 


By Charles A. Weinert 


Machine Tool Net New 
Orders in June Amounted 
to $60.6 Million, Exceed- 
ing May Volume by $11 
Million, or 22 Per Cent. 
Six-Month ‘61 Totals Show 
Little Change from 1960 





amount to $264.55 million. This 
figure compares with $256.85 mil- 
lion for Ist Half ’60 and $246.25 
million for 2nd Half ’60—or in- 
creases of 3.0 and 7.4 per cent,, 
respectively. 

Forming-machine net new orders 
for Ist Half ’61 now amount to 
$65.85 million. In 1960, Ist Half 
orders were $79.05 million, and 2nd 
Half orders were $71 million, net. 
The decrease for 1961 is 16.7 per 
cent from ist Half ’60, or 7.3 per 
cent from 2nd Half ’60. 

Domestic cutting-machine net 
orders in the first six months of 
1961 are valued at $182.7 million 
—compared to $186.4 million in 
Ist Half ’60, and $165.8 million in 
2nd Half ’60. 

Foreign cutting-machine net or- 
ders in Ist Half ’61 amount to 
$81.85 million—versus $70.45 mil- 
lion in Ist Half ’60, and $80.45 
million in 2nd Half ’60. 

Domestic forming-machine net 
orders in lst Half ’61 now come 
out at $50.25 million—compared to 





$61.2 million in Ist Half ’60, and 
$49.6 million in 2nd Half ’60. 

Foreign forming-machine net or- 
ders are $15.6 million for the six 
months of 1961. They amounted to 
$17.85 million in Ist Half 60, and 
to $21.4 million in 2nd Half ’60. 

Shipments of both types of ma- 
chines in June, at $64.3 million, 
reached a new high for the year. 
The volume also was considerably 
above 1960’s monthly average. 

For the six months of 1961, ship- 
ments of both types of machines 
now total $321.9 million. Shipments 
in 1960 totaled $337.4 million for 
the Ist Half, and $314.4 million for 
the 2nd Half. 

Cutting-machine shipments in 
lst Half ’61 amounted to $244.55 
million—compared to $264.45 mil- 
lion in lst Half ’60, and $243.1 mil- 
lion in 2nd Half ’60. 

Forming-machine shipments in 
Ist Half ’61 are valued at $77.35 
million—versus $72.95 million in 
Ist Half ’60, and $71.3 million in 
2nd half ’60. . 


METAL CUTTING AND FORMING MACHINE TOOLS 
Net New Order Receipts, and Shipments 


(Millions of Dollars) 


Net New Orders 


1961 Cutting Forming 


Totals 


Shipments 


Cutting Forming Totals 


were $6.8 million domestic and $1.1 
million foreign. 

For the first six months of 1961, hen” yoy 
net new orders for both types of May 41.70 
machines total $330.4 million. In June 51.45* 
Ist Half ’60, the figure was $335.9 6 Months 264.55* 
million. In 2nd Half ’60 it was 
$317.25 million. i 

Cutting-machine net new orders —— 
(both domestic and foreign) in the * Preliminary. 
six months of this year now 


$45.50 
45.65 
54.85 
53.70 
57.90 
64.30* 


$8.55 
10.05 
12.80 
13.55 
15.05 
17.35* 


$36.95 
35.60 
42.05 
40.15 
42.85 
46.95* 


244 .55* 


40.76 
42.30 


$35.75 $56.10 
46.40 
70.05 
47.65 
49.60 


60.60* 
330.40* 


55.07 
54.43 


January 


$20.35 
February 39.45 6.95 


65.85* 77 .35* 321.90* 


10.98 
12.50 


Source of Statistics: National Machine Tool Builders’ Assn. 


53.65 
54.30 


12.89 
12.00 
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(Advertisement) 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 





Technical-ities 
By Fred E. Graves 


Fastening of 
rigid joints 


Theoretically, there’s no such 
thing as a rigid joint. There’s 
always some elasticity of the 
fastened metals. For practical 
purposes, you can consider a 
joint rigid when the bearing 
areas of the metal-to-metal fas- 
tened members will not crush 
or yield before the full load- 
carrying capacity of screw or 
bolt is developed. 


PRODUCT BENEFITS 
Rigid joints afford a definite 
product advantage, They can 
take high strength hex screws 
or bolts tightened up to fas- 
tener yield strength or beyond. 
Under such tension, fasteners 
have demonstrated that they’l] 
stay tight despite vibration. 
They are resistant to fatigue 
from the constant load re- 
versals. High Strength Hex 
Screws cut costs and speed 
assembly too, since you can 
reduce size of the fasteners or 
their number, while actually 
improving joint strength. 


INSTALLATION HINTS 
When you’re connecting steel 
members of fairly heavy sec- 
tion, you’ve no problem getting 
a rigid joint. Just clamp them 
to the full fastener capacity. 
Thin sections can be reinforced 
and similarly fastened. And in 
joining milder steels or softer 
metals, use of a plate washer 
will distribute bolt load, pre- 
vent crushing and give the de- 
sired effect of rigidity. 








When to plan on 
cold-formed special parts 





OLD forming is basically a large 
volume, low cost method of ob- 
taining component parts. 
Above you see four specific types 
of parts that benefit from this pro- 
duction method: 


ECCENTRIC SHAPES 
When the piece is radically eccen- 
tric, and is further complicated by 
having several different diameters, 
cold forming may prove the only 
way to produce the piece at a rea- 
sonable cost. Machining it from a 
bar would be prohibitive in scrap 
loss and machining time. 


MULTI-DIMENSIONAL DESIGNS 
When pieces are complicated, cold 
formers can often shape item in two 
or three blows. Tolerances are close 
enough for practical uses, and no 
further finishing need be done ex- 
cept for some secondary machining 
or drilling if required by the design. 


ONE-PIECE PARTS 
When simple, small two- or three- 
piece assemblies can be replaced 
with unit parts, the production man 
saves assembly time as well as mate- 


84 Cirele 138 on Inquiry Card for more data 
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rial costs; the designer gets a 
stronger part. For example: stud 
with integral hex, square, or round 
upset anywhere in-between. Note 
the extreme upset shown. 


PARTS WITH HOLES 
Nut formers produce parts by the 
thousands per hour like the one 
shown above. Holes are punched 
out, leaving smooth, clean, work- 
hardened and strengthened surfaces. 

Bear in mind that unlike machin- 
ing, cold forming cuts none of the 
metal’s flow lines. So parts are 
tougher and more fatigue-resistant, 
as well as more economical. 

As a fastener manufacturer, 
RB&W makes an ideal and experi- 
enced source of supply for such 
items. The same facilities used for 
standard screws and nuts can also 
pound out the required specials. 
Refer your problem to Russell, 
Burdsall & Ward Bolt and Nut Co., 
Port Chester, N. Y. 

Plants at: Port Chester, N. Y.; Coraopolis, Pa.; Rock 
Falls, lll.; Los Angeles, Calif. Sales office and ware- 
house at: San Francisco, Calif. Additional sales 


offices at: Ardmore (Phila.), Pa.; Pittsburgh; 
Detroit; Chicago; Dallas. 
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INDUSTRY 


By Marcus Ainsworth, staristica: evitor 


WEEKLY U.S. MOTOR VEHICLE PRODUCTION 


As reported by the Automobile Manufacturers Association 


Weeks Ending 


~~ July 29 
PASSENGER CAR 
8,361 


1,749 
1,197 
82 


85 
1,177 
340 


Make 


Total 


De Soto 


Dodge 
Imperial 
Lancer 


American Motors 


Plymouth 
Valiant 

Total—Chrysler Corp. 4,624 
Cemet 5,266 
Falcon. . . 12,157 
Ford.... 13,667 
Lincoin..... 630 
Mercury... 2,551 


Total—Ford Motor Co. 34,271 


Buick 858 
1,119 


19,595 
5,672 
147 


4 
185 
Total—General Motors Corp. 
Total—Studebaker-Packard Corp. 
Checker Motors 
Total—Passenger Cars 


TRUCK AND 


Chevrolet 

G. M. C. 
Diamond T 
Divee 

Dodge and Fargo 
Ford 


F. W. D. 
International 
Mack 
Studebaker 
White 

Willys 

Other Trucks 


Total— Trucks 


Buses 
97,291 


Total —Motor Vehicles 


July 22 
PRODUCTION 
10,627 


2,008 


102 ,966 


PRODUCTION 


7,403 
1,344 
21 


1,511 


126 ,685 


Year to Date 


1961 


217,310 
53,769 
84,176 

102,502 
69.795 

340,240 

108 , 862 

299.715 

479 ,499 
16,796 
61,711 

966, 583 


101 ,407 


3,131,276 


660 , 533 
2,218 
3,794,027 


319,087 


156 , 511 
167 ,821 


668 , 461 
89,210 


2,036,297 
70,316 
4,391 
4,248,272 


9.136 
10,858 
84.988 

2.993 

806, 105 

2,533 


5,056,910 





STATISTICS 


1961 TRUCK TRAILER SHIPMENTS 


Industry Division, Bureau of the Census 
Five Months 


Type of Trailer 


Vans 
Insulated and refrigerated 
Steel 
Aluminum 
Furniture 
Steel 
Aluminum 
All other closed-top 
Steel 
Aluminum 
Open-top 
Steel 
Aluminum 
Total— Vans 
Tanks 
Non- and low-pressure 
Petroleum and aircraft refuelers 
Carbon and alloy steel 
Stainless steel 
Aluminum 
Total Petroleum 
Chemical, food, and sanitary 
Dry materials 
High-pressure (LPG, chemicals, etc. 
Total— Tanks 
Pole, pipe, and logging 
Single axle 
Tandem axle 


Total 


Platforms 
Racks, livestock, and stake 
Grain bodies 
Flats, all types 
Total Platforms 
Low-bed heavy haulers 
Dump trailers 
All other trailers 
Total_Complete Trailers 
Dump trailer chassis! 
Trailer chassis only! 


Total— Trailers and Chassis 


Detachable van bodies! 


1 Sold separately. 





NEW PASSENGER CAR REGISTRATIONS BY REGIONS* 


Rogion 


New England 
Middle Atlantic 
South Atlantic 

East North Central 
East South Central. 
West North Central 
West South Central 
Mountain 

Pacific 


Total United States 


Senequeawn— 


May 
1961 


36 ,997! 
118,702 
70,630 
123 ,723 
20,880 
46 ,064 
48 ,537 
17,857 
62,783 


546,173 


April 
1961 


37,959! 
106 ,671 
65,831 
116,821 
20 , 536 
39,345 
34,199 
18,169 
59,973 


499 504 


May 
1960 


40,990 
132,907 
304 


67,067 
647,055 


Per Cent Change 
Five Months 
Vay over 5 Months 
May 1960 1961 over 1960 


—10.22 
—11.21 
16.28 
27.38 
25.71 
—17.41 
—15.36 
~—11.95 
13.75 


May over 
April 


B 


+t t+ + 4+ 


a- 


191 , 585 
83, 804 
291 ,035 


+ 
© &-SN-aNe 
SRSS223B 


£ 


2,314,184 —17.80 


+ 


1_Registrations for Connecticut are estimated. 2 Registrations for Connecticut for April and May are estimated. 

*—Compiled from official state records. Data property of R.L. Polk & Co. May not be copied, sold or reprinted without Polk permission. 
States comprising the various regions are: Zone 1—Conn., Me., Mass., N. H., R. 1, Vt. Minn., Mo., Neb., N. D.,S. D. Zone 7—Ark., La., Okla., Tex. Zone 8—Ariz., Colo., Ida. 
Zone 2—N.J., N. Y., Pa. Zone 3—Del., D. of C., Fla., Ga., Md., N. C., S. C., Va., W. Va. Mont., Nev., N. M., Utah, Wyo. Zone 9—Alas., Cal., H. I., Ore., Wash. 
Zone 4—IIl., Ind., Mich., Ohio, Wis. Zone 5—Ala., Ky., Miss., Tenn. Zone 6—lowa, Kans., 


1961 TRUCK FACTORY SALES BY G.V.W. 
As reported by the Automobile Manufacturers Association 
10,001 - 14,001- 16,001 - 
Peri 14,000 Ib. 16,000 Ib. 19,500 Ib. 
First Quarter o 2,631 6,988 31,468 
April ° 836 2,707 11,449 
May 1,002 2,331 


13,246 
Total—Five Months. 1961 ’ . 4,469 12,026 56,163 
Total—Five Months 1960. , 5,782 15,481 





6,000 Ib. 19,501- 


85, 886 
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ART GEORGE has a 


good word to say for 


Lindberg Melting Furnace 


performance 


Mr. Art George, Senior Production Engineer, Golden Valley Plant, 
Minneapolis-Honeywell Regulator Company, Minneapolis, Minn. 


“Our installation of eight* Lindberg-Fisher Two-Chamber Induction Melting and Holding 
Furnaces has given remarkable service for more than four years. In this period, with the 

help of a well executed Honeywell maintenance program, the installation has been unusu- 
ally trouble-free. Only one of the eight furnaces has required relining over this long period. Handling 
more than 1,000,000 pounds of aluminum and zinc annually, the installation has unfailingly pro- 
vided the consistently high quality of metal our precision instruments require.” 


* Altogether, 44 Lindberg Furnaces are in operation in various Honeywell plants. 


These eight Lindberg-Fisher Induction Furnaces melt 
iitcenn Tese-Ctueaiaae taal and hold aluminum and zinc for die casting gas valve 
> Sianenatadiineetl : housings and other component parts. They are 
nneapolis, Minnesota located at the die casting machines where ingot and 
scrap can be melted and held at the desired casting 
temperature in one convenient unit. Magnetic fluxing 
and stirring insures uniform temperatures and con- 

sistently clean metal. 

In any production process where aluminum needs 
heat there is Lindberg equipment to apply it most 
economically and efficiently. Furnaces for melting 
and holding, casting stations, re-melting or heat 
treating are available in all capacities, electric or fuel 
fired. Get in touch with your Lindberg Field Engineer 
(see your classified phone book) or write us direct. 
Lindberg-Fisher Division, Lindberg Engineering Com- 
pany, 2491 West Hubbard St., Chicago 12, Illinois. 
Los Angeles plant: 11937 S. Regentview Avenue, Downey, California. 
In Canada: Birlefco-Lindberg Ltd., 15 Pelham Ave., Toronto 9, Ont. 


Also, Lindberg plants in Argentina, Australia, England, France, 
Italy, Japan, South Africa, Spain, Switzerland and West Germany. 


LINOBERG 


heat for industry 





By C. J. Kelly 


ASSISTANT EDITOR 


New Electrode 


= new iron powder, low 
hydrogen - type electrode for all 
position welding of steel is now avail- 
able. Called Airco Easyare 328, the 
electrode conforms to military speci- 
fications, MIL 22200. 

Through use of a balanced coating, 
Airco Easyare 328 provides fast and 
efficient metal transfer in the welding 
of low alloy high strength steel, mild 
steel, hardenable steel, high carbon 
steel, high sulphur steel and enamel- 
ing steel. It can be used with either 
alternating or direct current, reverse 
polarity. Deposits of excellent quality 
and outstanding impact strength are 
obtainable with this electrode. 

The Airco Easyare 328 features 
high speed deposition, low spatter and 
easy slag removal. It is available in 
14 in. lengths and in 3/32, %, 5/32 
and 3/16 in. dia. Air Reduction Sales 
Co., a Div. of Air Reduction Co., Inc. 


Circle 40 on Inquiry Card for more data 


New Stock Reels 


| D grenennesy to handle coil stock that 
comes within an _ intermediate 
weight range up to 1200 lb, a new 
automatic centering spindle reels sup- 
ply a free loop of stock to stamping 
presses and other allied production 
equipment. 

Two models are available, plain 
and motorized, both take stock widths 
to 18 in. with an OD coil of 48 in. and 
weight capacity to 1200 lb. Three 
support arms, that feature snap-on 
keepers, automatically center the 
stock coils. Arms are of the parallel 
rule type, adjustable from the front 
of the reel. Disc type drag brakes 
are standard on all models. Rotating 
parts are ball bearing equipped for 
smooth, easy action that maintains 
an even flow of material to the press. 
Rugged construction throughout with 
heavy cast iron bases and pedestals. 
Both plain and motorized types can 
be tilted to a 45 deg angle for easy 
loading of stock. Cooper Weymouth, 


Ine. 
Circle 44 on Inquiry Card for more data 


<<_——-Circle 139 on Inquiry Card for more data 
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FOR ADDITIONAL INFORMATION, please use reply card at back of issue 


Wheeled Rails 

fers different types of wheeled rails 

have been developed to make live 
storage racks, pallet conveyors, work 
table feeds and for other applications 
in plants and warehouses. 

Called the Versarail, this device has 
a tubular rail design with wheels 
mounted on both sides or only one side. 
The tubular design prevents the rail 
from twisting when there is an un- 
equal load on either side of the rail. 

The rail is available with 1% or 2 
in. steel wheels or 2 in. plastic wheels. 
U-H Standard Corp. 


Circle 41 on Inquiry Card for more data 


Small Boring Bars 

A series of small boring bars 

with solid Kennametal shanks 
has been introduced in five diameter 
sizes. Designated the BB-7500 series, 
these new bars are designed for jig 
boring machines and similar appli- 
cations where rigidity is an important 
factor. Standard Kendex positive 
rake triangular inserts of the screw- 
on type are used in these bars. The 
five diameters for the series are %, 
%, %, %, and 1 in., with respective 
lengths of 4, 5, 6, 7, and 9 in. long. 
Kennameta!, Inc. 

Circle 42 on Inquiry Card for more data 





Machine Rough Bores Unmachined Engine Blocks 


S* CYLINDER engine blocks, weigh- 
ing 700 lb unmachined, can be 
rough bored on a new custom vertical 
boring machine. For maximum rigid- 
ity the machine frame is of welded 
fabrication, fusing the bed, column 
and ways into a one piece structure. 
In operation, the cylinder block is 


Spindle carrier design 
on this unit features 
versatility ond ready 
adaption to new spin 
dle spacing should cy/- 
inder block revision cl- 
ter distances between 
cylinders. The carrier, 
bolted to the underside 
of the gearbox, may be 
replaced by a new car- 
rier of revised dimen- 
sions. Cylinder bore 
cutters for use with this 
machine have been de- 
veloped by Continental 
Tool Works, and Ex- 
Cell-O Division. 


Circle 43 on Inquiry 
Card for more data 


rolled into the fixture from a con- 
veyor, located manually and _ hy- 
draulically clamped. After two index 
movements, boring of ali six cylinders 
is complete. This operation is per- 
formed at a feed rate of 6% in. 
per minute. Ex-Cell-O Corp. 
(Turn to page 90, please) 











Bendix builds 
more brakes for 
more different 
vehicles than 
any other 
manufacturer 
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Brake headquarters of the world! <> 


You get the best 
braking answers 
from Bendix... 
for every size 
vehicle 


Vehicle manufacturers’ long-time preference for Bendix* 
Brakes is based on this logical fact: They’ve found that Bendix 
comes up with the best answers—and does so in less time 
and at lower cost. 


HELPFUL EXPERIENCE! As “brake headquarters of the 
world,”’ Bendix has designed and produced over 141,000,000 
brakes for every kind of vehicle—plus systems for machine 
tools and a wide variety of other industrial equipment. 


BROAD PRODUCTION! Over 400 different types of auto- 
motive brakes alone are on our current production schedules. 
So we may already have a ready-made answer to your problem. 


PROVED PRODUCTS! Bendix does more brake pre-testing 
work than anyone else in the world. Proved products result 
from our exacting laboratory testing plus our extensive road- 
test fleet program. 


Whether you build large vehicles or small, you'll find it pays to 
put your braking problems up to Bendix. Call, wire or write 
our Automotive Brake Department, Customer Applications 
Engineering, at South Bend. 


FREE! NEW 82-PAGE BRAKE CATALOG! Shows 
and discusses different type brakes covering practically 
all applications. Details axle load ratings, torque 
capacities, installation data. Distills Bendix’ 40 years’ 
brake experience in graphic, easy-to-follow form. Write 
for your free copy. No obligation. 


"Condy Bendix tivrs:ox South Bend, inp. 


Circle 140 on Inquiry Card for more data 
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Measuring Unit Checks Peak Count and Roughness 








Profilometer is the name of a new measuring device for accurate readings of both theo 
number of surface irregularity peaks and average roughness height measurement. Tests 
with this unit have shown that machined and ground surfaces having the same or 
similar average roughness height readings may have a wide variation in the number 
of peaks producing this average reading. This device can be set to read only the aver- 
age roughness height, or to read the surface irregularity peaks simultaneously with the 
average roughness height. This is a portable unit. Micrometrical Mfg. Co. 
Circle 45 on Inquiry Card for more data 





Narrow Aisle Truck 
| tyweungy aisle fork lift truck has 

been developed for material han- 
dling and was designed to increase the 
amount of space that is useable for 
storage. Called the Transveyor, this 
unit features a control named Quad- 
trol. This control handle has a com- 


bination of three speeds forward and 
reverse plus lifting and lowering of 
the forks. 

Operational in aisles of 6 ft and 
over, this truck is available in 2000, 
3000 and 4000 lb capacities. Auto- 
matic Transportation Co. 


Circle 46 on Inquiry Card for more data 





Optical Attachment for Visual Grinding 


Visual control for precise grinding on surfaces and cylindrical grinders is provided with 

a new instrument called the Profiloscope. This independent optical unit allows con 

tinuous inspection through all stages of form grinding. By utilization of this device, 

width, depth, and coordinate checks are facilitated to readings 0.0002 in. on special 

form tools. Insert shows view as seen by operotor in eyepiece. Parker-Hartford Corp. 
Circle 48 on Inquiry Card for more data 


Tube Marking Machines 
_ ETMA is the designation 


given a new automatic tube 
marking machine. The machine auto- 
matically feeds, marks and cuts to 
desired length all types of flexible 
plastic tubing. 

The Acroleaf Model ETMA is de- 
signed to produce a marker cut to 
accurate length with the imprints 
centered and permanently impressed 
on the plastic. Acroleaf is a dry heat 
bond process; therefore, the markers 
may be used immediately, eliminating 
all drying problems associated with 
conventional ink systems. Parts are 
automatically ejected. 

The variable speed motor drive per- 
mits production of from 60 to 190 
pieces per minute, depending on size 
and length. The feed is adjustable 
for tube marker lengths ranging from 
3% to 2 in. Provided with a self-cen- 
tering nest with screw adjustment, 
tube sizes from % to 1 in. OD may 
be processed. Micrometer adjustment 
for pressure setting is provided. Tube 
cutters have replaceable carbide cut- 
ting faces and adjustable shear pres- 
sure. A _ predetermining automatic 
counter stops the machine when a 
preset count is reached. Acromark Co. 


Circle 47 on Inquiry Card for more data 


Power Feed Units 


_- power and feed styles are 
available to drive a new series of 
quill type power feed units. The new 
line was designed for operations such 
as drilling, tapping, reaming, counter- 
boring, facing, etc. The units can 
be applied as single units or in groups 
on special machines. 

The three power sources for the 
size J Holomatics, as the line has 
been designated, are air hydraulic, 
balanced air and hydraulic. Electric 
motors up to 1 hp mounted on quick 
opening belt housings are coupled 
thru V belts and pulleys to develop 
rotational power on the ball bearing 
mounted spindles at speeds from 400 
to 20,000 rpm. 

The spindle, quill, 
and positive stop all work on a com- 
mon centerline assuring stroke ac- 
curacy and long life even under dif- 
ficult work conditions. Depth accura- 
cies of 0.0005 in. can be maintained 
with the positive stop and dwell. The 
sealed construction allows mounting 
in any position at any angle. Hause 
Machines, Inc. 


force pistons 


Circle 49 on Inquiry Card for more data 
(Turn to page 99, please) 
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DESIGN FOR 
SUPERIOR PERFORMANCE 


with Lord vibration /shock noise control 


(based on data from actual installations) 


is your product designed for humans? 


Operator comfort is an increasingly vital aspect of 
good design. 
Users of your products—truck drivers, farmers, heavy equipment 
operators—prefer and today expect to get smooth-performing equip- an 
ment. Objectionable noise and vibration can be costly—returned 


equipment, lost sales, damaged prestige. ®\ 
Today’s products must be designed for humans. . . and this is | 


where Lord can help. High-strength elastomeric mountings and 

joints can be custom designed to isolate the operator from dynamic 

disturbances. Gone will be the jarring, rattle and roughness that 

are dead giveaways of poor design. FIELD ENGINEERING OFFICES 
Instead you will have a vehicle that rides better, sells easier and ATLANTA, GEORGIA - CEdar 7-9247 LOS ANGELES, CAL. - HOI 


NEW YORK. N.Y. (Paramus 


stays sold. CHICAGO. ILL. - Michigan 2-¢ New York City -BRyant 9 


. . . . . TEY Sversia 220 Paramu N.J Diamond 3.5333 

Remember this: product designs that start with Lord vibration siemens ae eosctaenegiginn PURABELPIOA, OA. - POnmpactar 6-4008 

shock/noise control end up with a competitive edge. See our product Elgin 7-218 ee Senne een Geen * Soe Feeewe 
> MO. - WEstport 1-0138 WINTER PARK, FLA. - Midway 7-5501 


guide in Sweet's Design File. Better yet, contact the nearest Lord a ‘etinine tains Man itnapeiha Aiuiaiatee naan 
Field Engineering Office listed here or the Home Office, Erie, Pa. LORD MANUFACTURING COMPANY - ERIE, PA. 
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People who buy cars like the way steel bumpers take a shine and keep it. People who build 
cars? They like the way steel polishes to a sparkle in fewer operations at lower cost. They like 
steel’s superior fabricating qualities, too. The designers? They like the freedom of design, the 
fact that steel takes more intricate forming than lighter metals such as aluminum. They ail like 
steel’s greater strength, greater safety. 


When it comes to bumpers (or other parts that require strength, design flexibility and low 
manufacturing costs), steel is stronger—looks better longer. Great Lakes Steel Corporation, 
Detroit 29, Michigan. That's the Beauty of Steel <> 


G R EAT LA K ES STE E L GREAT LAKES STEEL is a division of NATIONAL STEEL CORPORATION 





DYNAMIC PERFORMANCE 
AT ECONOMICAL COST 


ZOLLNER 
ENGINEERED 


*& FOR HIGHEST WEAR RESISTANCE 
*& FOR COOL OPERATION 

*& FOR MINIMUM OIL CONSUMPTION 
*& FOR MINIMUM WEIGHT INCREASE 
%& FOR ECONOMICAL COST 


A Superbly Designed Piston with... 
..» CAST ANCHORED TOP RING SECTION 


ENGINEERING ADVANTAGES OF ZOLLNER ‘‘CONTINUOUS PERMA-GROOVE” 











1. Cast-anchored — no bimetal expansion problem 4. 40% aluminum bearing area exposed for heat 
2. Dovetailed edges keep insert securely in place conductivity and cool operation 
3. 100% steel at outside for wear resistance 5. Light in weight 





ZOLLNER CORPORATION * FORT WAYNE, IND. 


FOUNDRY 
DIVISION 
—— 


E ; HEAVY DUTY 
_ PISTONS 


PRECISION PRODUCTION FROM ENGINEERING TO FOUNDRY TO FINISHED PISTONS 
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PROTECTING YOUR AIR BRAKE INVESTMENT. outstanding 


example of protection in the animal kingdom is the way mother bear watches over her cubs. By far the 
best way to protect your air brake investment is to specify Bendix-Westinghouse. For there’s an impor- 
tant difference in air brake performance, quality and reliability—and it’s in favor of Bendix-Westinghouse. 
So, when you’re in the market for air brakes, look at the record. It shows that, in 38 years of air brake 
leadership, we've always built to highest quality and performance standards . . . not just to a price. 
And our customer service, developed through close and constant touch with the transport industry, is 
another important benefit you enjoy with Bendix-Westinghouse. It all adds up to the fact that you get 


more value-per-dollar from Bendix-Westinghouse Air Brakes—the product and name you can trust. 


* * 
SPECIFY COMPLETE AIR BRAKE SYSTEMS BY Beadixuffeshnghouse 


Built with the operator in mind: 





NEW BENDIX-WESTINGHOUSE COMPONENTS 
COST LESS TO BUY...LESS TO MAINTAIN 


R-5 RELAY VALVE—New design, 
high capacity, piston type with 
replaceable insert. Superior per- 
formance and reliability. Responds 
immediately to all application and 
release pressure demands. 


RE-4 RELAY EMERGENCY VALVE— 
Piston type valve. Fast application 
and release. Optimum synchroniza- 
tion of tractor and trailer brake sys- 
tems. Three-minute service with RE-4 
replacement insert. 


TC-2 BRAKE VALVE— 
Trailer control valve ac- 
commodates any mounting 
requirement .. . steering 
column, remote, or dash 
. .. conventional or dished 
wheel. Replacement insert 
for simple maintenance. 





QR-1 QUICK RELEASE VALVE— 
Quieter, faster. Low pressure 
differential and increased exhaust 
capacity. Performance character- 


“2.3! 


E-2 BRAKE VALVE—Smooth oper- 
ation, comfort level mounting, mini- 
mum effort required. Simplified de- 
sign, lighter weight. Insert assembly 


ALUMINUM HOSE 
COUPLING—Lighter in 
weight. Will not chip, crack, 
or bend. Stainless steel 
contact strip assures long 
service life. Interchange- 
able with all other types. 





D-2 GOVERNOR—Compact, 
lightweight, improved de- 
sign . . . remote or com- 
pressor mounting. Faster 
snap action. Provides posi- 
tive operation at both high 


istics help cut brake lining wear. for on-the-vehicle servicing. 





MAKE YOUR AIR BRAKE DOLLARS GO FARTHER— 
These new system-engineered Bendix-Westinghouse 
products save you money in both first cost and 
maintenance cost. They are designed, engineered, 
and manufactured to the highest quality standards 
to provide long, satisfactory performance. And ulti- 
mately, when maintenance is required, as it is on all 
mechanical products, these components are simple 
and inexpensive to service. For instance, a design 


and low temperatures. 





feature enables a mechanic to remove and replace 
the major operating section of most of these valves 
in a matter of minutes... and at the very low cost of 
a Bendix-Westinghouse insert assembly. This helps 
increase operating efficiency by reducing downtime 
and the cost of both parts and labor. 

Modernize the air brake system on your vehicles. 
Ask your Bendix-Westinghouse Distributor for com- 
plete details today! 


cudiulffestinghowse . Tilia 2: 
BS OTe “ay 


® AUTOMOTIVE AIR BRAKE COMPANY 


iW TRANSPORT S* 


General offices and factory—Elyria, Ohio. Branches—Berkeley, Calif.; Oklahoma City, Okla.; Salisbury, N. C. 
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For more than fifty years McQuay-Norris engi- 
e . neers have worked side by side with original - 
equipment engineers in the design of quality 


piston rings and sealing rings. With this experi- 
ence you can be sure that McQuay-Norris can 
produce rings to your exact specifications, with 
delivery when and as you need them. 


McQUAY-NORRIS MANUFACTURING CO., ST. LOUIS * TORONTO 





\BEGoodrich, 


inal 


Hughes 269A compact, low-cost helicopter, designed and mass-produced 
by Hughes Tool Co., Aircraft Division, Culver City, California, utilizes extru- 
sions of rigid Geon manufactured by Ryko Products, Inc., Los Angeles. 


Portions of Geon extrusions are shown inset 
flat, notched sections contain and seal 


part of slat across cabin top 
plastic canopy; : 


T-shaped section is part of tail boom spoiler 


aerodynamic shape is 


B.F. 


Goodrich Chemical Company supplies the rigid Geon vinyl resin. 





Now even helicopters go “compact”— 
low-cost design features rigid Geon 


The manufacturer of this helicopter had a special design 
problem: how to save weight and cost while meeting the 
tough design requirements of aircraft. Engineers found 
the answer in rigid Geon vinyl. Lightweight and accu- 
rate extrusions of rigid Geon helped keep costs down. 
At the same time, their strength and resistance to 
weathering made them structurally and aerodynami- 
cally ideal. 

Rigid Geon vinyl extrusions are used to join—and 


seal—sections of the acrylic ‘bubble’, as well as for 
door frame retainers. Other extrusions form the aero- 
dynamic slat across the cabin top and the tail boom 
spoiler. 

Here’s another excellent example of the way that 
rigid Geon improves a product, reduces weight and 
costs. To get more information, write Department NP-5, 
B.F.Goodrich Chemical Company, 3135 Euclid Avenue, 
Cleveland 15, Ohio. In Canada: Kitchener, Ontario. 


B.EGoodrich Chemical 


Cirele 146 on Inquiry Card for more data 
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Circle 145 on Inquiry Card for more data 


a division of The B.F.Goodrich Company 
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(Continued from page 90) 


Control Switch 

Phaeton is the name given a newly 

designed control switch which has 
been designed to produce an electric 
signal when an object interrupts the 
flow of air across an opening. This de- 
vice can be used for the automatic 
control of production equipment. It 
will detect the presence or non-pres- 
ence of any solid object without phys- 
ical contact, regardless of the mate- 
rial. 

The Jet-Tron is a 7 amp, 120 V, 
single phase double throw snap action 
switch operated by directing approxi- 


mately 1.5 psi jet of air against the 
diaphragm of the switch. Any object 
breaking this stream of air will cause 
the unit to function. The Jet-Tron is 
installed with an air line leading from 
a flow control valve to an open end. 
A receiver tube to the Jet-Tron is in- 
stalled opposite to the line leading 
from the control valve. A light pres- 
sure directed against the diaphragm 
will actuate the switch. An interrup- 
tion in this pressure changes the po- 
sition of the diaphragm thereby re- 
versing the contacts. Automation De- 
vices, Ine. 
Circle 50 on Inquiry Card for more data 


Control Accessory 


| gues control accessory permits 

users to drill and tap automati- 
cally in one operation with combina- 
tion tools. 

Designed to provide the close thrust 
control required, this new accessory 
is called the Drill and Tap Control 
and is engineered to be attached to 
the Dumore series 28 “Drill-N-Tap” 
portable drilling units. 

Regulated spindle thrusts provided 
by this standard accessory enable 
series 28 users to take advantage of 
production economies offered by com- 
bination tools. During the drilling 
portion of the stroke, the control is 
idle to provide maximum allowable 
thrust for rapid metal removal. 

As the threaded section of the tool 
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Horizontal, Vertical and Angular Milling Machine 


This turret type milling 
machine has a spindle 
head designed for hori- 
zontal milling with 
arbor mounted cutters, 
and for vertical and 
angular milling with 
the spindle head 
swiveled and the arbor 
support removed. 
Called the H-V, this 
unit may be equipped 
with any one of three 
different vertical heads 
on the opposite end of 
the overarm. To change 
from horizontal to ver- 
tical or angular mill- 
ing, four bolts are 
loosened, and the over- 
arm and turret base 
swiveled as a unit to 
locate the vertical 
head over the table. 
This machine is an ad- 
dition fo the company’s 
existing Toolmaste 
Line. Cincinnati Mill- 
ing Machine Co. 


Circle 51 on Inquiry Card for more data 





engages the work, the control “can- 
cels out” a predetermined portion of 
the advance pressure, producing a 
light, tapping thrust that allows the 
tool to feed itself into the work with- 
out excessive tool or material stresses. 

Once adjusted, it provides consist- 
ently uniform thrusts in cycle after 
cycle, eliminating tool breakage. Ad- 
vance and retract feed rates of series 
28 units can be easily adjusted to 
match tap lead—no pulling out last 
thread on tool withdrawal. The Du- 
more Co. 

Cirele 52 on Inquiry Card for more data 


Abrasive Belt Grinder 


| eee treadle operation of a special 
belt grinder, designed for spot 
grinding applications, permits the op- 
erator to use both hands to position 
the work piece. The machine is mount- 
ed on a floor column and provides 12 
in. of vertical motion using the foot 
treadle. A 7% hp fully enclosed, fan 
cooled, ball bearing motor drives the 
3 in. wide by 132 in. long abrasive 
belt. Grinding and Polishing Ma- 
chinery Corp. 
Circle 53 on Inquiry Card for more data 





Surface Grinder for Tool and Die Shop 


This new machine was 
specifically designed 
for use in tool and die 
shops where its table, 
which is wide in pro- 
portion to its length, 
can perform highly ac- 
curate die grinding. A 
feature of this unit is 
an anti-friction, per- 
manently lubricated 
spindle, powered by a 
5 hp direct drive 
motor. The spindle is 
flange mounted, allow- 
ing accurate slot or 
shoulder grinding. The 
upright ways and table 
ways are an integral 
port of the base, as 
shown in the exploded 
view. Brown and Sharpe 
Mfg. Co. 

Cirele 54 on Inquiry 
Card for more data 





“EXOTIC” BUSHING MAKES NEW 
STEERING DESIGN COME TRUE 


INSIDE-OUT BUSHING HELPS PUT 
NEW STEERING MECHANISM 
INTO PRODUCTION! To perfect a new 
steering mechanism, an automotive 
manufacturer required a linkage com- 
ponent. Designers tried making it of 
machined steel, then plastic . . . both 
materials failed. But the unusual bush- 
ing shown at left, with a number of 
features F-M engineers helped designers 
incorporate, solved the problem. It is 
bronze-on-steel, formed with the ball- 
indented bronze on the O.D. so the 
bushing can accommodate sliding mo- 
tion within the mechanism. A large 
window makes insertion of a ball sock- 
et easy during assembly. Design of the 
bushing also includes: stops near one 
end to hold a disc . . . a threaded I.D. 
on the other with slots for a locking 
pin .. . holes that supply lubricant to 
3 the outer surface. For the F-M cus- 
CHAMFER , tomer, all these built-in features helped 
accomplish this result—easy, efficient 


ACTUAL BUSHING SIZE assembly and success with a new design. 


CAN F-M BUSHINGS SOLVE problems on your 
board or on your assembly line? Or perhaps 
a sleeve bearing, thrust washer or spacer? 

F-M, who makes them all, can provide the 

answer. F-M engineers, with a wealth of 

knowledge from years of experience, are 

ivailable to help design the needed compo- 

nent. This complete technical assistance is 

one reason why these F-M products are 

widely specified for use in automobiles, 

farm equipment, construction ” i 

machinery and many other Additional information about bushings is provided in a Design Guide, published by F-M. Helpful litera- 


products FEDERAL ture is also available on sleeve bearings, thrust washers and spacer tubes. For your copies, write 
Mogul Federal-Mogul Division, Federal-Mogul-Bower Bearings, Inc., 11037 Shoemaker, Detroit 13, Michigan 


sleeve bearings DIVISION OF 
— pnoresty FEDERAL-MOGUL-BOWER 
WMA BEARINGS, INC. 
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AUTOMOTIVE -AVIATION 





FOR ADDITIONAL INFORMATION, please use reply card at back of issue 


New Wheel Treads 


Caster wheels are being manufac- 
tured with a polyurethane elastomer 
tread called Adiprene, a DuPont de- 
velopment. According to the wheel 
manufacturer, the tread is not af- 
fected by chemicals, petroleum prod- 


ucts, mild acids, alkalis, or ozone con- 
version. 

The caster wheels are available in 
both swivel and rigid model types. 
Wheel diameters range from 3% to 
8 in. with a load rating from 400 to 
1300 lb. Rapids-Standard Co., Inc. 


Circle 65 on Inquiry Card for more data 


Miniature Bearings 


Gear heads, gear trains, motors, 
potentiometers, clutches and other 
commercial applications are the uses 
for which a new line of miniature ball 
bearings were developed. 

The new line has been called Value 
Precision. Specifications for the line 
include radial play range of 0.0002 to 
0.0005 in., MIL-L-6085 lubricant and 
capsule packaging. Value Precision 
tolerances are equivalent to ABEC-5 
(+0.0000 —0.0002 im. on bore and 
outside dia.). The Barden Corp. 


Circle 66 on Inquiry Card for more data 


Hydraulic Pumps 


A new series of heavy duty, gear 
type, hydraulic pumps have been de- 
signed for high operating pressures 
on large mobile and off-highway con- 
struction equipment, 
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Designated the 3000A series, these 
gear pumps are rated from 40 to 95 
gpm at 1800 rpm for fluid power 
systems to 2000 psi and 2500 psi, and 
operating speeds to 2800 rpm. 

Available with standard SAE 
mountings, the new series is adaptable 
to ali types of application on heavy 
duty mobile equipment such as: dump 
trucks, bulldozers, cranes, front end 
loaders and scrapers. Hydreco Div., 
New York Air Brake Co. 


Circle 67 on Inquiry Card for more data 


Dual Pressure Valve 


A completely automatic automotive 
pressure valve has been developed to 
protect a vehicle’s braking system 
from loss of air pressure due to 
broken lines or ruptured brake cham- 
ber diaphragms. 

The device senses an air leak and 
closes off only that portion of the 
failed system. This action permits 
the balance of the system to operate 
in a normal manner. The _ valve 
weighs 19% oz. Dual inlet ports and 
outlet ports allow for installation as 
wheel-to-wheel or axle-to-axle protec- 
tion. Hydro-Aire Div., Crane Co. 


Circle 68 on Inquiry Card for more data 


Printed Circuit Adhesives 
synthetic 
adhesives have 


liquid resin 
base thermosetting 
been developed for binding copper foil 
to phenolic or epoxy impregnated base 
stock, phenolic paper, epoxy paper 
and epoxy glass materials in printed 
circuit manufacture. 

Since no single adhesive will meet 


Four new 


the material, production and bonding 
requirements of each method of 
printed circuit manufacture, these 
four adhesives; designated as EC- 
1855, EC-1857, EC-2080 and EC-2130; 
have been developed to meet each in- 
dividual manufacturer’s requirements. 

Printed circuit adhesives are ap- 
plied to copper foil in a 1 to 2 mil 
dry film thickness. A roll coater is 
usually used for adhesive application. 


By C. J. Kelly 


ASSISTANT EDITOR 


The coated foil is then air or oven 
dried and bonded, under heat and 
pressure, to the base material. Min- 
nesota Mining and Mfg. Co. 


Circle 69 on Inquiry Card for more data 


impregnating Compound 

Mereco 43-21 is a newly developed 
compound of low viscosity designed 
specifically for applications of casting 
and impregnating where such charac- 
teristics and high heat stability, long 
pot life, excellent physical and elec- 
trical properties are required. 

This material will convert mechan- 
ically weak and porous structures 
such as paper and phonelic into 
strong, moisture impervious, chemical- 
ly resistant, and sound materials. 

When properly cured this new de 
velopment can be operated for extend- 
ed periods of 500 deg F with a mini- 
mum loss of physical characteristics. 
Mereco Products Div., Metachem Res- 
ins Corp. 
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Miniature Blower 


A new miniature axial blower de- 
livers 15 cfm @ 0.2 in. H,O when op- 
erating at 3600 rpm from a single 
phase 117 V, 60 cps source. The unit 
is encased in a precision cast alumi- 
num housing. Continuous operating 


= 


life is rated at in excess of 2500 
hours, according to the manufacturer. 

Mounting flange dimensions are 3.44 
in. square with bolt holes spaced 2.75 
in. apart. Overall length of the device 
is 3.25 in., with weight reported at 12 
oz. Globe Industries, Inc. 
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Contributing to the miracle of modern car manufacture 


Because modern car manufacture is so 
vastly complex, it is easy to overlook the 
operational scope of many of the indus- 
try’s individual purveyors. The manu- 
facture of piston rings which match your 
engineering requirements, for example, is 
an involved and costly process. 

Yet, as important at Sealed Power as 
ring production and quality control, are 
the men and the facilities which so often 
allow us to come up with independent 


SEALED POWER FACILITIES AND INGENUITY 


solutions to some of your knotty problems. 

No one can top Sealed Power in serv- 
ice. To maintain this superiority, Sealed 
Power recently opened the piston ring 
industry’s newest and finest research and 
technical center. 

Historically Sealed Power has walked 
hand in hand with the reciprocating en- 
gine industry on the pathways of prog- 
ress. We continue to dedicate all our 
abilities to our common cause. 


Progress through Profits 


Scaled Power Preferred Performance 


PISTONS «+ PISTON RINGS « SLEEVES +» SLEEVE ASSEMBLIES + SEALING RINGS FOR ALL APPLICATIONS 


N. MUSKEGON, MICHIGAN -« 4S, MICHIGAN «© ROCHESTER, INDIANA « STRATFORD, ONTARIO + DETROIT OFFICE, 17600 WEST 8 MILE ROAD + PHONE 357-414] 
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C4serwations. 


By Joseph Geschelin 


Face 
Lift 

Many years ago an imaginative 
writer coined the term “face lift.” 
And it has plagued the industry 
ever since. What is a “face lift” 
according to the pundits? Usually, 
they apply it to a new car that has 
sheet metal and front and rear end 
styling changes. They forget that 
times have changed. A modest 
sheet metal and die program costs 
a lot more money today than it did 
before the war. So called face lift 
usually also includes scores or 
hundreds of “hidden” engineering 
changes, changes that neither the 
observer nor the reporter can see. 
We have deep sympathy for the 
engineers who work sometimes for 
a year or more to find a simplifica- 
tion or improvement in some com- 
ponent to improve durability or 
make an engine quieter. These are 
the things that differentiate the 
new model from the one of last 
year. These are the details that 
make the new car perform better 
and with less trouble. Yet they 
are dismissed as a part of just a 
“face lift.” This is a problem for 
public relations and advertising. 


Zany 
Season 

This is the time of the year— 
June to September—when maga- 
zine and newspaper writers try to 
outguess the car manufacturers. In 
the process there is considerable 
misinformation because guesses 
are not good enough. Perhaps one 
of the most glaring examples was 
a large front page feature story in 
the Sunday edition of one of the 
Detroit dailies early in July. It 
was written by a New York re- 
porter who allegedly spent a week 
in Detroit gathering his misinfor- 
mation. Those most concerned, 
who read the story, agree with us 
that somebody misled the feature 
writer. What bothers us most is 
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that we had most of the engineer- 
ing material on hand—on a con- 
fidential basis. And we can’t print 
the right dope until the official an- 
nouncement date. Furthermore, we 
won’t. 


More 
Safety 

With each new model year mo- 
tor cars are greatly improved in 
safety through engineering prog- 
Stronger and more rigid 
bodies, easier handling, better vis- 
ibility, etc., etc. Latest feature is 
the industry-wide adoption of 
front seat belt anchors. Now it is 
up to the public. It will be inter- 
esting to see what percentage of 
1962 buyers will specify seat belts, 
installed at the factory or by the 
dealer. 


ress. 


Safety 
Car 

Liberty Mutual Mark II was 
shown around the country early 
this year. It represents some of 
the latest ideas for making a 
car safe to drive. We have dis- 
cussed this with some people con- 
cerned with safety at the factory 
level. Motor car producers spend 
a lot of time and effort—and 
money —on making cars safer to 
drive. Such ideas and principles 
are always crash-tested before any 
judgment is made. They feel that 
any “ideal” safety car too must be 
crash-tested before accepting 
claims of superiority. 


Aluminum 
Engines 

For some reason we cannot 
fathom, newspaper writers are 
writing off the aluminum engine. 
It is possible they know some 
things that we don’t. For this 
season they have written off the 
aluminum \V-8’s in the GM familv. 


We hope we are not violating a 
confidence when we assure our 
readers that the reports are all 
wrong. In fact, there is an op- 
tional die-cast aluminum Six that 
will be available to buyers of a 
competitive line in any number in 
certain 1962 models. 


Engine 
Progress 

Beneath the surface, all engine 
designers are striving for im- 
provement in the reciprocating 
engine. This old engine principle 
has enormous potential and much 
greater flexibility than anyone has 
realized. Mechanically, the cur- 
rent design is about as good as 
anyone can make it. The greatest 
improvement will come from pro- 
gressive exploration of combus- 
tion chambers and improvements 
in combustion. Ford engineering, 
according to meager reports, is 
working on the principle of a 
stratified charge, combining fea- 
tures of the Otto cycle and Diesel 
cycle. At this writing we can re- 
port that the project is only in the 
“thinking” stage. It has not been 
applied to a working engine and it 
may be some time before that hap- 
pens even in the laboratory. 


Ceramic 
Mufflers 

Some time ago we talked with a 
specialist in ceramic coatings who 
is producing mufflers. Such muf- 
flers for passenger cars cost a 
little more than conventional muf- 
flers. But they do cost more. The 
interesting point made by this spe- 
cialist is that if the muffler were 
designed specifically for ceramic 
coating, that is, if it were suitably 
modified, the cost difference would 
disappear. The problem is that in 
ceramic coating it is necessary to 
handle a completely assembled 

(Turn to page 128, please) 
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Morse quality timing chains: best under 
the sun for more than fifty-six years 


There are good reasons why Morse timing chains are 
original equipment in over 76% of all American cars 
For more than 56 years they have provided perfect 


finishing touch timing chains are even vacuum-cleaned 
to remove foreign particles which might affect long life. 
What better reasons could there be for anyone to spec- 
ify Morse? For further information, write: Morse Chain 
Company, Dept. 36-81, Ithaca, New York. Export 
Sales: Borg-Warner International, Chicago 3, Ill. In 
Canada: Morse Chain of Canada, Ltd., Simcoe, Ont. 
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ilve timing—like the timing of a fine watch, and 

rv bit as quiet Morse quality control is of the high- 
t order, from steel purchased in special mill runs, to 
boratory hardness tests, to demagnetization. As a 
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Take a Ledloy’ steel —Inland’s famous family 
of free machining steels—and give it all you've 
got! Go on—double and triple your normal speeds. 
Up to 325 sfm is common with Ledloy and 
believe us, far greater speeds are perfectly 
possible—up to 450 sfm with high speed tools 
—600 sfm with carbide tooling. HJ Step up the 
feed, too. Drill at 40 inches per minute at 750 
rpm if you have the equipment for it. Matter of 
fact, you can’t tell how much faster—better— 
you can do with a Ledloy steel ’til you’ve pushed 





it to the limit. Mj One thing to remember— you 
won't get these amazing results with just any 
leaded steel. To get the most out of your equip- 
ment, use Inland Ledloy—the original leaded steel. 





@ That’s right—Inland made leaded steels long 
before anyone else—has been developing 
the unique properties of Ledloy steels for more 
than 20 years—can recommend exactly the 
right type for your shop and your product. So 
use Ledloy steels—hit them with all you have... 





LEDLOY STEELS CAN TAKE IT! 


the world’s most machinable steels INLAND STEEL COMPANY 


30 West Monroe Street + Chicago 3, illinois 








New IBM computer language...AUTOPROMT cuts 
milling time for this helicopter gearbox cover by 75% 


AUTOPROMT (AUTOmatic PROgramming for Machine Tools) 
is a powerful new computer language designed to broaden 
the use of numerically-controlled machine tools. 


AUTOPROMT, for the first time, lets an engineer describe 
the surfaces of the three-dimensional shape he wants 


milled, rather than calculating every path the tool must 
follow in order to machine the part. 

AUTOPROMT leaves to the computer the task of automat- 
ically generating these tool paths. You describe the part 
to be milled and the tool to be used in simple, English-like 





Here’s the way 


AUTOPROMT works at 
United Aircraft 
Corporation 


The Parts Programmer, using a 
conventional blueprint, pre- 
pares 180 one-line statements 
in AUTOPROMT language. 


The statements are punched 
into standard IBM cards and 
entered into the |BM 7090 Data 
Processing System. (AUTO- 
PROMT also works with the 
704 and 709 Systems). 


+l 
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The 7090, programmed with 
AUTOPROMT, produces 8000 
tool path instructions needed 
to direct the Pratt and Whitney 
Co. Inc. Numeric-Keller Con- 
tinuous Path Milling Machine. 


Punched tapes direct the Nu- 
’ : meric-Keller Milling Machine. 
terms. The computer does the laborious calculating work. 
AUTOPROMT produces results like these: the time to mill 
the gearbox shown in the photographs cut to one-fourth the 
machine time required by conventional methods. AUTO- 
PROMT reduced the lead time from blueprint to production 
from three months to two weeks. 


AUTOPROMT is available to IBM customers. Call your local 
IBM Representative for complete details on this latest ® 
advance in Numerical Control of machine tools. DATA PROCESSING The NMumerie-Keller mille the 


helicopter gearbox cover. 
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One Lamb FHP motor...up to LOO,OOO carbon 


copies mass-produced to exacting specifications 


From a prototype .. . hundreds OR thousands of motors with 


absolute uniformity. Each and every motor produced has the 
same, discriminating, “built-in” perfection that you can expect 
with Lamb’ manufacturing. This precise mechanical and di- 
mensional uniformity of motor as an integral component for 
your powered product is extremely important... and Lamb 
makes sure you get it! 


If you have a special motor problem here’s what you can 


expect from Lamb! Into the design of a Lamb motor goes 
years of experience in powering components for aircraft, 
Out 


domestic and industrial products of the design comes a 


personalized motor that’s dependable, smooth and efficient. 


Divisions of American Machine and Metals, inc., New York 7, New York 
* TOLHURST CENTRIFUGALS « FILTRATION ENGINEERS ¢ FILTRATION FABRICS 


* LAMB ELECTRIC CO 


*« DE BOTHEZAT FANS 


TATES GAUGE 


STING MACHINES 
« UNITEDS 


RIEHLE TE 
NIAGARA FILTERS 


* RAHM INSTRUMENTS 


Cost-wise you're way ahead, because Lamb Motors are 
mass-produced at the most favorable cost. 


Write today for descriptive folder. Or ask to have a District 
Engineer call and set up a personalized **Motor Conference”’. 


LAMB ELECTRIC COMPANY : Kent. Ohio 


A Division of American Machine and Metals, Inc 
Lamb Electric — Division of Sangamo Company, Ltd. 


Leaside, Ontario 


Electuc 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER MOTORS 


THE 


In Canada 


TROY LAUNDRY MACHINERY 


* HUNTER SPRING CO. ¢ GLASER-STEERS CORP. 
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Industrial Engine Developments 


(Continued from page 64) 


tecting the engine against dam- 
age. The fuel transfer pump is 
gear type, electrically-operated. 


Curtiss-Wright Corp. 

Developed initially as a marine 
engine but obviously having a po- 
tential in industrial engine appli- 
cations, the new Curtiss-Wright 
12V-142 Diesel contains several 
interesting design features. 

This 12-cylinder engine, with 
the cylinders arranged in a 60-deg 
V, has a marine rating (intermit- 
tent) of 900 hp at 2300 rpm. Its 
bore is 5% in. and stroke 64 in., 
for a total piston displacement of 
1704 cu in. Weight including ac- 
cessories, is about 4000 lb. Over- 
all length is 79 7/16 in., width 43 
in., and height 53% in. 

The engine is a _ four-stroke 
type. It is equipped with two 
turbochargers and_ raw - water- 
cooled aftercoolers. 

The unit-cast cylinder block and 
crankcase, as well as oil pan, air 
manifolds, water manifolds, fly- 
wheel housing, and other major 
castings, are of aluminum alloy. 

Each cylinder has an individual 
alloy-iron cylinder head. The cir- 
cular assembly includes four 
valves, replaceable valve seat in- 
serts, and a removable spherically- 
shaped precombustion chamber 
that has multiple orifices. Rotat- 
ors are used on all valves; and 
the exhaust valves are sodium- 
cooled. 

The forged, nitrided steel cyl- 
inder liners are of the wet type. 
Each is surrounded by a pressed- 
on cast-iron cooling water jacket 
which isolates the coolant from 
the aluminum cylinder block. Cyl- 
inder liner and water jacket as- 
semblies are supported by a flange 
near the bottom of the liner which 
seats on a shoulder in the crank- 
case. 

The individual cylinder head 
and liner-water-jacket assemblies 
are held in place by a forged-steel 
plate on top of the head that is 
secured by four long steel studs 
extending down into the main 
bearing webs. 

Since the air manifolds, water 


manifolds, and stainless-steel ex- 
haust manifolds are fastened to 
the cylinder block, they need not 
be disturbed when servicing the 
cylinder heads, valve mechanism, 
and cylinder liners. 

Two overhead camshafts are 
used per cylinder bank, one oper- 
ating the intake and the other the 
exhaust valves. Hydraulic tappets 
are employed. The camshafts and 
tappets are mounted in a separate 
cast-aluminum housing that is re- 
movable from the engine as a com- 
plete assembly. 

The seven-bearing crankshaft 
has integral counterweights; and 
the accessory drive gear also is 
forged integral with the shaft—at 
the drive end. Both connecting rod 
and main bearings are of the solid- 
aluminum shell type. Main bear- 
ing caps are of forged aluminum, 
and are held by vertical studs and 
clamped by lateral bolts. 

Connecting-rod large-end caps 
are split on a 45-deg angle to 
permit withdrawal of the piston 
and rod assembly through the cyl- 
inder liner. The cap is secured by 
two self-locking screws, and the 
mating surfaces are serrated. 


Allis-Chalmers Mfg. Co. 
The 1961 line of Allis-Chalmers’ 


industrial engines contains the 
new Series 10000 and 11000 four- 
stroke Diesels. Offered in both 
naturally-aspirated and_ turbo- 
charged models, the basic engine 
is an ohv six-cylinder with a total 
piston displacement of 516 cu in. 
Bore and stroke are 4 7/16 x 
5 9/16 in. 

The naturally-aspirated Model 
10000 is rated 145 hp maximum at 
2200 rpm, and weighs 1900 Ib net. 

The turbocharged Model 11000 
has a maximum rating of 210 hp 
at 2200 rpm, and weighs 1980 lb. 

Design details of these engines 
include _ seven-bearing crank- 
shafts, and replaceable wet cyl- 
inders. Also aluminum | steel- 
backed main and connecting rod 
bearings, and alloy-steel valve- 
seat inserts on both intake and 
exhaust valves. 

The combustion chamber is of 
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the open type, with a cavity in 
the center of the piston head. Air 
entering the cylinder on the in- 
take stroke is given a swirling 
motion by a directional mask on 
the intake valve. This swirling 
motion is intensified on the com- 
pression stroke, and the “crater- 
topped” piston squishes the air 
toward the center giving it an 
additional rolling motion for 
added turbulence. The fuel in- 
jection pump is Bosch single- 
plunger type which times and 
meters fuel injection. 

Both the 10000 and 11000 series 
are available as_ self-contained, 
skid-mounted Diesel-electric sets 
having continuous outputs of 60 
and 100 kw, respectively. They are 
also offered as off-highway en- 
gines; as packaged units, includ- 
ing cooling radiators, with clutch 
pto or with Twin Dise hydraulic 
torque converters; and as marine 
engines. 


Cummins Engine Co., Inc. 


The major trend being followed 
in this company’s design program 
is toward higher horsepower in 
big displacement engines, but in- 
corporating the big displacements 
in comparatively-small compact 
packages. The concept is based 
on V designs, large cylinder bore, 
and short stroke. 


The newest Cummins’ industrial 
engines are two V-12’s of 1710-cu- 
in. piston displacement. One is 
naturally-aspirated, and the other 
turbocharged. Both four-stroke 
Diesels, they have bores and 
strokes of 5% x 6 in. The natur- 
ally-aspirated engine is rated 525 
hp maximum at 2100 rpm, and 
weighs 5200 Ib. The turbocharged 
version is rated 700 hp maximum 
at 2100 rpm, and weighs 5700 lb. 
Model designations are V12-525 
and VT12-700. 


Additionally, Cummins has two 
new V-8 four-stroke Diesels, dis- 
placing 950 cu in. Bores and 
strokes are 5% x 5 in. The nat- 
urally-aspirated engine is rated 
350 hp maximum at 2500 rpm, 
weighs 2940 lb. For the turbo- 
charged version the rating is 430 
hp maximum at 2500 rpm, and the 
weight 3020 lb. Model numbers 
are V8-350 and VT8-430. 

The Cummins PT (pressure- 
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time) fuel system on these en- 
gines has been simplified and im- 
proved. In combination with new 
insert-type fuel injectors, the fuel 
lines to the injectors and drain 
lines are now drilled passages in 
the cylinder heads. In addition, 
the modified system has a new 
type of governor shaft that con- 
trols engine torque by regulating 
pressure of the fuel delivered by 
the gear pump to the injectors. 
This pressure regulation and the 
fixed openings in the injectors de- 
termine the amount of fuel deliv- 
ered to the engine cylinders. The 
operator controls fuel pressure, 
and engine speed, by means of a 
spigot-type throttle. The injectors 
are camshaft timed and actuated. 

Combustion chambers are of the 
open type, the same as on previ- 
ous Cummins’ engines. Crank- 
case structures are conventional 
cast iron design with wet-type re- 
placeable cylinder liners. 

Valve mechanisms similarly are 
conventional tappet, push rod, and 
rocker arm. However, four 17.%- 
in. diam valves are used per cyl- 
inder in all of the four new mod- 
els. Valve faces and seat inserts 
are of Stellite. 

There are seven main bearings 
on the V-12’s and five on the V-8’s, 
of the copper-lead steel-backed 
shell type. Main bearing diam- 
eters are respectively 5 in. and 
4.56 in. 

On the V-8’s the accessory gear 
train for driving the single cam- 
shaft and engine accessories is at 
the flywheel end of the engine. 
Accessories are mounted on top 
of the engine, nestled in the V. 
for ease of accessibility. 

Insofar as application of these 
engines is concerned, Cummins 
expects the largest volume will be 
in earth-moving machines (con- 
struction and mining), followed by 
oil-field, logging, switching loco- 
motive and generator applications. 
The V-8’s also are being used in 
highway trucks, including turnpike 
“double-bottoms.” 


Detroit Diesel Engine Div., 
General Motors Corp. 

For 1961, this Division offers 
the largest selection of Diesel en- 
gines in its 23-year history. Many 
in-line and V models in three dif- 
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ferent series provide for a wide 
range of applications. 

Starting at 20 hp, the three se- 
ries comprise 2, 3, 4, 6, 8, 12, and 
16-cylinder engines in only three 
cylinder sizes. A high degree of 
parts’ interchangeability within 
each series is thus provided. 

The Series 53, available in 2-, 3-, 
and 4-cylinder in-line models, and 
in a 6-cylinder V, ranges from 
20 to a maximum basic hp of 195 
at up to 2800 rpm. This series has 
a common bore and stroke of 37% 
x 4% in., and a displacement per 
cylinder of 53 cu in. These en- 
gines in 1961 are finding a rapidly 
increasing market in light indus- 
trial equipment such as compres- 
sors, standby generator sets, exca- 
vators, loaders, and wheel trac- 
tors; as well as in light and me- 
dium-duty highway trucks, and in 
pleasure craft and work boats as 
small as 22 ft. 

In the 71 series, a 16-cylinder 
V model (16V-71) went into pro- 
duction this year, making 2-, 3-, 
4-, and 6-cylinder in-line and 6, 
8, 12, and 16-cylinder V models 
available. These units have power 
ratings ranging from 30 to a maxi- 
mum rated hp of 675 at 2300 rpm. 
They have a common bore and 
stroke of 414 x 5 in., and a piston 
displacement per cylinder of 71 
cu in. In the industrial field their 
application has been extended to 
a much wider range of equipment, 
from 42-yard excavators to 1200 
cfm air compressors; and to appli- 
cation in earth-moving vehicles 
carrying loads ranging from 6% 
to 58 cu yd. They are also finding 
additional applications in the 
heavy-duty highway truck field. 

The 110 series comes in five ba- 
sic models, having a like bore and 
stroke of 5 x 5.6 in., with ratings 
from 160 to 336 hp. 

The Division reports that its en- 
gines are being used in more than 
2300 different power applications 
by 343 equipment manufacturers. 


Continental Motors Corp. 

This engine builder lists a num- 
ber of trends resulting from mar- 
ket demands in the industrial en- 
gine field. Among these is increased 
use of engines equipped for LP- 
gas fuel, especially in the mate- 
rial - handling equipment field. An- 


other is a continuing interest in 
the number of models produced 
as “companion” engines, in which 
the gasoline, Diesel and LP-gas 
versions employ a large number 
of interchangeable parts. The 
third item mentioned is widening 
interest in multi-fuel compression- 
ignition engines. 

Continental Motors’ LDS427 hy- 
percycle multi-fuel engine has 
been released for production after 
several years of extensive field 
testing. This engine is a six-cyl- 
inder ohv unit, with a 4 5/16-in. 
bore and 47%-in. stroke, displac- 
ing 427 cu in. Its first applica- 
tion will be in powering a mili- 
tary 2%-ton truck which has a 
power requirement of 145 hp. Con- 
tinental advises, however, that it 
is capable of a maximum output 
in excess of 200 hp, and that it 
will be obtainable at that power 
level for industrial applications. 

The six Military Standard air- 
cooled engines, developed jointly 
by the Corps of Engineers and 
Continental Motors, are now avail- 
able as production engines. They 
cover the range from 0.88 to 35 
hp, and feature high performance 
with long life, light weight, and 
maximum interchangeability of 
parts. 

Also new this year in Continen- 
tal Motors’ commercial line of air- 
cooled industrial gasoline engines 
is the Model AU-12, which has a 
piston displacement of 12 cu in. 
and a maximum rating of 5 hp at 
3600 rpm. 


Brennan Motor Mfg. Co. 

A new small four-cylinder-in- 
line gasoline engine, utilizing alu- 
minum, is being introduced by 
this maker for industrial applica- 
tions. Rated 32 hp at 4800 rpm, 
it has a bore of 2.26 in. and stroke 
of 3.125 in. for a total piston dis- 
placement of 50 cu in. 

The engine is of the water- 
cooled L-head type. Aluminum al- 
loy is employed in the crankcase 
and oil pan. The cylinder block 
is of nickel-iron. The forged 
nickel-steel crankshaft has three 
21%-in.-diam bearings. 

This unit is said to weigh about 
100 lb. It has a length, over fan 
and flywheel housing, of only 
20 7/16 in. e 
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30 TONS... 


A BIG PROBLEM IN CONTROL 





No matter how large the equipment 
you design, there’s a Blood Brothers 
steering or jointed driving assembly 
big enough to do the job. One 
example of large size Blood Brothers 
components is the L6S Steering 
Assembly used on the LeTourneau- 
Westinghouse Haulpak Coal Hauler. 

This mammoth, highly maneuver- 
able “mountain mover” is a bottom- 
dump 450 h.p. diesel unit that weighs 
37 tons. Yet it carries 242 times its 
own weight in payload, or the equiv- 
alent capacity of over one and one- 


BLOOD BROTHERS jointed steering assembly guides 
giant LeTourneau-Westinghouse coal hauler! 


half standard 50-ton railroad cars! 
Rockwell-Standard’s Universal 
Joint Division offers you a wide 
range of specialized engineering ex- 
perience—involving everything from 
manual steering assemblies... to 
power take-off drives... to heavy- 
duty propeller shafts. Whatever size 
and type equipment that you have 
in the planning or design stage, 
Rockwell-Standard can save you 
time, money — help you achieve 
higher standards of performance. 
Let us prove it—on your project! 


Write for complete information 


Aiither Fhoduil &f,.. ROCKWELL-STANDARD RA 


art 
omen 2 208 © MMEen, | ANDARD | 


Universal Joint Division, Allegan, Michigan 


Automotive INnpustries, August 15, 1961 Circle 153 on Inquiry Card for more data 





VOLKSWAGEN 
Design and Production 


(Continued from page 68) 


cleaning—is served by a continu- 
ous conveyor system. 

The principal work performed on 
the crankcase line is as follows: 





(1) Clean castings, anneal, mil! 
mating faces, and provide 
fixture locaters. 


Machine left crankcase half 
(transfer machine). 


Machine right crankcase 
half (transfer machine). 
Deburr, and wash. 


Assemble both halves of 
crankcase. 


Machine assembled halves 
(transfer machine). 


Install cylinder head studs, 
and disassemble halves. 


(8) Final clean-up. 


More details follow: 

The magnesium castings, in 
preparation for machining opera- 
tions, have the flash removed and 
precast holes pierced. They are 
furnace-annealed, and manually 
cleaned. 

Then the mating surfaces of the 
left and right crankcase halves are 
milled on turntable machines. This 
operation is followed by drilling 
and reaming of two dowel pin 
holes, and milling of locating sur- 
faces. Additionally, the crankshaft 
and camshaft openings are given 
an initial pilot-boring. 

The parts are then located on 
fixtures for transport through 
either of the first two transfer ma- 
chines. They are clamped in place 
by electro-mechanical holding de- 
vices under pushbutton control of 
the operator. The clamping effort 
is variable and can be regulated. 

The flow of parts through each 
transfer machine is in the form of 
a rectangle. Machine units are ar- 
ranged in L-fashion on two “legs” 
of the rectangle, in each case on 
both sides of the “leg.” The re- 
maining two parts of the rectangle 
are used as blower and “return” 
lines. 

Movement of the carrying fix- 
tures from one working station to 
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the next is by hydraulically-oper- 
ated rods which push the fixtures 
along the rails. Each working sta- 
tion is fitted with adapters which 
locate the fixture and clamp it in 
proper position with relation to the 
tool. Unloading (and loading) sta- 
tions are in the “return” portion of 
the transfer machine, and in this 
case the fixtures are pulled by 
chain. 

The majority of the machine 
units in the transfer lines are 
equipped with mechanical feed. 
However, for the finishing opera- 
tions hydraulic feeds with contin- 
uous regulation are used. 


The main operations performed 
in the two transfer machines (one 
for the left and the other for the 
right crankcase half) are drilling, 
thread-cutting, countersinking, and 
milling; also finish-machining of 
distributor bore, cylinder bores, 
and valve tappet bores. 

The workpieces are then debur- 
red, washed, rinsed, and air blown. 

Prior to machining of bores 
common to both halves, the crank- 
case halves are bolted together. 
This is done in an assembly sec- 
tion, part of the continuous line. 


Here, the left crankcase half is 
laid on a carrier at the loading sta- 
tion, and moved to the next station 
by transport rod where it is lo- 
cated in position. At the next two 
stations the studs are fed in, ver- 
tical to the housing, first from the 
right and then from the left, and 
finally-tightened by overhead spin- 
dles fitted with preset torque 
clutches. The studs are sorted and 
fed by vibratory drums. 

The operator then places the 
right crankcase half on the studs, 
and finger-starts the securing nuts. 
The next operation is tightening of 
the nuts to desired torque. (The 
crankcase is taken off its carrier, 
whereupon the carrier is lowered 
hydraulically, passed back under 
the machine, and lifted again hy- 
draulically so the assembly cycle 
can begin again with another work- 
piece. ) 

The crankcase, now bolted to- 
gether, is transported by conveyor 
to the third transfer machine for 
boring and additional thread cuts. 
In this section, the crankshaft and 
camshaft bores are finished, and 

(Turn to page 116, please) 
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Exerting a “squeeze”’ between parts up to 600 pounds 
without distortion or danger of coripgiogs “POP” Rivets 
are ideal for every fastener application that calls for 
high grip strength combined with fast, economical 
setting. Equally important, you can always be sure of 
dependably high fastening quality and completely uni- 
form clinching action, because the grip strength of 
“POP” Rivets depends on the carefully controlled 
breaking point of the setting mandrel . . . not on the 
strength or skill of your operators. 


Remember, uniformly high grip stre 
able fastening quality is just one 
reasons why “POP” Rivets run ri around the rest. 
If you're interested in improving quality, appear- 
ance and sales appeal of your products . . . and reduc- 
ing costs at the same time . . . be sure to investigate 
all the reasons that make “‘POP”’ the first choice for 
modern fastening. Write for complete details and 
the name of your local “ * Distributor. 


Genuine “POP” Rivets A 
os 8 ee ae 


with depend- 
the one dozen 


| 
} 


“POP” Rivets are inserted and set from 
the same side: (1) Rivet is inserted in 
the work. (2) Jaws of the easytouse | 
setting tool grasp the mandret. (3) Tool 
ts operated. Jaws pull back. Rivet is I 


HERE'S HOW THEY WORK [ 


| 


set. Mandrei breaks and falis free. eetitie 


unireo PO Pp rivats 


- 


== 
sg serra “Toot * 
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ae 


HIGH GRIP STRENGTH 


CLINCHING 
MANDREL 


|| PULL BACK 


BREAKS AND FALL 5 FREE 


1837 River Road, Shelton, Connecticut, U.S.A. 
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5,000 pounds of weight cut from this 35-ton-capacity Talbert flat- 
bed trailer by use of USS “T-1" Steel. Empty weight 10,050 pounds. 


“how TALBERT GUTS 


Design engineers for Talbert Trailers, Inc., Lyons, 
Illinois, have produced 35-ton-capacity level-deck 
trailers weighing only 10,050 pounds. This is a 
major empty weight reduction of about 5,000 
pounds. They also designed and built a new 35- 
ton drop-deck trailer weighing only 13,410 pounds 
—or about 33% less than comparable trailers. 
Skillful design using the great strength of USS 
**T-1”’ Constructional Alloy Steel made possible 
maximum weight reduction. ““T-1”’ Steel has a 
minimum yield strength of 100,000 psi and the 


trailers were designed to a working stress of 
35,000 to 40,000 psi. 

To control deflection, deeper beams were used 
on the flat-deck trailer. But on the drop-deck 
model with raised center-deck design, deeper 
beams could be used only in the center section 
with loads straddling these beams. The removable 
gooseneck and the rear bridge framework also 
were fabricated from USS “T-1”’ Steel. These were 
designed in the shape of arches for better distribu- 
tion of stress. A 40-ton-capacity drop-deck trailer 





was also manufactured, and fabricated as an out- 
side-beam deck design, which automatically elimi- 
nated the two side channels normally used. 
Deflection was controlled by deeper sections in 
main longitudinal members. Total weight reduc- 
tion was approximately 4,500 pounds. 

No other metal could provide the combination 
of strength, weight savings, resistance to deflection 
and weldability needed for this job. Why not get 
the complete story of USS ‘“T-1”’ Steel, or to bor- 
row our new 16 mm sound motion picture, ““‘How 


This mark tells you 
a product is made of 
modern, dependable Steel. 


5,000 pounds of weight were also cut from this drop-deck trailer which is 
designed with shallower but thicker USS “T-1" Steel beams to control deflec- 
tion. Empty weight 13,410 pounds for 35-ton-capacity model. 

to Weld USS ‘T-1’ Steels”’ for welder training, write 
Room 6371, United States Steel Corporation, 525 
William Penn Place, Pittsburgh 30, Pennsylvania. 
USS and ‘“‘T-1” are registered trademarks. 


United States Steel Corporation - Columbia- 
Geneva Steel Division - National Tube Division 


Tennessee Coal & Iron Division - United States 
Steel Supply - United States Steel Export Company 


United States Steel 





VOLKSWAGEN 
Design and Production 


(Continued from page 113 


the flywheel housing faced and 
threaded. The boring bars for the 
crankshaft and camshaft machin- 
ing operations are supported in 
precision guide bearings. 30th 
bores are machined at the same 
time. 

After blowing out, the bores are 
checked for size at a measuring 


station where pneumatic test 
probes are moved into the crank- 
case hydraulically. 

The machined crankcase is now 
fitted with studs for later attach- 
ment of the cylinder heads, genera- 
tor support bracket, oil cooler, and 
other parts of the engine assembly. 
The line for stud installation works 
in much the same manner as the 
assembly line where the crankcase 
halves were bolted together. 

Long studs for the cylinder 
heads are placed in stacking slots 
by the operators. They are fed 


d 


bedi biel, Me e2y eyeteri s* 


obnson 


TAPPETS 


A 


*for all engine applications 


Improvements in tappet design, materials, 


and manufacturing methods are under con- 


tinual 


study 


at Johnson Products for one 


reason — better tappets are our only concern. 


We welcome the opportunity to put our engi- 


neering and test facilities at your disposal. 


“tappets are our business” 


mechanically to horizontal spindles. 
Smaller studs are sorted and fed 
by vibratory devices, and installed 
with swinging heads. The work 
carrier can be turned 90 deg so 
that all of the studs may be in- 
stalled. 

The nuts holding the crankcase 
halves together are removed, and 
the halves disassembled. Then fac- 
ing operations are performed on 
the inside of the case, such as ma- 
chining of the camshaft thrust 
bearing surfaces. Also, all remain- 
ing sharp corners on the castings 
are removed; and the two locating 
lugs on the left half of the crank- 
case are milled off. 

After final operations, the cast- 
ings are washed, rinsed and dried, 
all passages blown out with com- 
pressed-air jets, end plugs in- 
stalled, and castings pressure- 
tested. The workpieces are then 
transferred to engine assembly in 
matched halves. 


Machine Setup 


As previously mentioned, the ma- 
chining operations on the crank- 
case are mostly done on three sepa- 
rate transfer machines, served by 
a common conveyor. In each of 
these transfer-machine setups, the 
bulk of the machine units are ar- 
ranged parallel to the main con- 
veyor—but some are located at 
right angles to the main conveyor. 
With this arrangement, no turn- 
arounds for the workpieces are re- 
quired inasmuch as five sides of the 
casting are thus made available to 
the various tools. 

On the whole line the machining 
cycle time is set at 24 seconds to 
provide equalized phasing between 
the various sections. Working time 
for crankshaft and camshaft bor- 
ing operations on the assembled 
halves exceeds the phasing time, 
therefore two assemblies are ma- 
chined simultaneously at that sta- 
tion. 

Each transfer machine has a 
master switch panel from which 
the operator can manually control 
hydraulic pump operation, and 
movement of the carrier fixtures 
and work units. The system also 
can be switched to automatic oper- 
ation. When on automatic, the 
functioning of all the work units is 


JOHNSON (];) PRODUCTS 


MUSKEGON, fae MICHIGAN indicated by lights. If a work unit 
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fails to function properly a buzzer 
sounds or a control light flashes. In 
addition, each machine unit in the 
transfer line has its own switch 
panel and can, if desired, be oper- 
ated individually. 


Feeds and Speeds, 

Tool Configurations 
Volkswagen plant engineers list 
the following factors as applicable 
to the design and use of tools for 

machining magnesium alloys: 
Drilling—Cutting speed is gen- 
erally about 50 to 60 m/min. and 
the feed 0.1 to 0.3 mm per revolu- 
tion. The drills must be guided in 
drill bushings. Drill helix angle is 
45 deg (compared to 25 to 28 deg 
for other alloys). Point angle is 
100 deg (118 to 120 deg normal) ; 
and clearance angle 20 deg (versus 
6 to 8 deg normal). Chip flutes 
should be generously proportioned 
and have a ground and polished 
surface finish. Main cutting edges 
must be provided with chip break- 
ers. (Volkswagen, they note, en- 
deavors to precast all holes over 6 


mm diam; and in that connection 
they say the finished hole dimen- 
sion should not be more than 3 mm 
larger than the precast hole.) 

Milling—Cutting speed varies 
from 500 to 1000 m/min., and feed 
from 0.05 to 0.3 mm per revolution 
(per tooth). On construction of 
milling tools, VW plant engineers 
advise: Large rake angle—20 to 30 
deg. Large clearance angle—15 to 
20 deg. Small circular land width. 
Small number of teeth. Large chip 
grooves. Tooth face and, if possi- 
ble, chip face and chip groove 
should be ground. 

Reaming and Tapping—Cutting 
speeds generally about 50 to 100 
per cent higher than those used 
when machining steel. Tool con- 
struction has no particular fea- 
tures when compared to that for 
machining steel. 


Fire Hazard (7?) 
with Magnesium 
Volkswagen apparently has not 
had any big problems associated 
with the machining of magnesium, 
(Turn to page 120, please ) 





New fiber-synthetic rubber 


sheet packing 


VICTOLEX 


FREE test sheets and technical data 


VICTOLEX is a new multipurpose 
sheet packing developed from a blend 
of cellulose fiber and synthetic rubber. 
In toughness, strength and resiliency, 
it beats ordinary glue-glycerin treated 
paper packing. Victolex has good di- 
mensional stability — won’t shrink, 
stretch, dry out or break down under 
pressure or heat—and has excellent 


sealing characteristics for oil, fuel, 
antifreeze and water. Victolex is avail- 
able in gaskets cut to your specifica- 
tions or in rolls, in four thicknesses. 
Choose from ten grades, all conform- 
ing to the new SAE-ASTM specifica- 
tions. Test samples supplied free. 
Please state proposed application; rec- 
ommendations made if desired. 


FREE Catalog on All Victor Packings 
.-. Ask for New Catalog No. 505A 


VICTOR MFG. & GASKET CO. 
P. O. Box 1333, Chicago 90, Ill. 
Canadian Plant: St. Thomas, Ont. 
GASKETS + PACKINGS « OIL SEALS « MECHANICAL SEALS ef 
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SYNCRO ELECTRONIC IGNITION 
COIL HAS BUILT-IN CAPACITANCE 


A coaxially wound, high-distrib- 
uted capacity aluminum foil 
winding in the primary of this 
hermetically sealed coil elimi- 
nates the need for a condenser 
in ignition systems 


HOTTER SPARK 
The Syncro Electronic Coil 
delivers a hotter spark, too: 
calorimeter tests show that it 
produces higher energy read- 
ings than coils of comparable 
voltage. 


Cost? Comparable to a conven- 
tional coil, so you save the cost 
of the condenser, extra wiring 
and assembly time 


Syncro Electronic Coils are now 
standard equipment on hun- 
dreds of thousands of single 
cylinder engines. They're also 
available on special order for 
multiple cylinder engines. Best 
of all, Syncro Electronic Coils 
are compatible with conven- 
tional system design practice. 


SYNCRO 


CORPORATION 
OXFORD, MICHIGAN 
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Stainless steel hub caps produced by Eaton Manufacturing 
Company, Cleveland, Ohio, for the Ford Motor Company. 


WHY FORD HUB CAPS ARE 
STAINLESS STEEL 





When contracts were placed for the production of 
hub caps for 1961 Ford Passenger cars, there were 
two winners: The Eaton Manufacturing Company and 
Republic ENDURO Stainless Steel. 

The use of stainless resulted in better hub caps— 
stronger, more resilient, with maximum resistance to 
chemical attack and abrasion. In producing these hub 
caps, Eaton uses Type 430 anti-roping stainless steel. 
The material is blanked, stamped, stamped again, roll 
formed, letter painted, cleaned, and buffed. A major 


portion of the stainless is supplied by Republic. 
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CONSISTENT QUALITY: Republic, the nation’s 
largest producer of stainless and alloy steels, offers 
consistent quality in 45 standard types of stainless 
steel, and in anti-roping . . . bright annealed. . . pre- 
cipitation hardenable . . . and vacuum melted stainless 
steels. Field metallurgists help you select and apply 
the most economical material capable of meeting 
your requirements. 

For information, quotes, or metallurgical assistance, 
call your nearest Republic sales office. Or, mail the 


coupon at right. 
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CONSISTENT QUALITY CUTS REJECTS: Republic Type 4047 Hot Rolled 

Alloy Steel is used in planetary ring gears produced by the Warner 

Gear Division of Borg Warner Corporation. The alloy is forged, rough ees 

machined, broached, hobbed, and heat treated. Production records _— —— 

prove that the uniformity of Republic Alloy Steel has reduced reject NEWEST METHODS SAVE YOU MONEY: Republic Formed Parts 

rate and scrap loss. Uniform response to heat treatment assures "Seeciats”—mede te your speciications—cen be cold 

maximum resistance to shock, strain, and wear. Mail coupon below formed, het formed, extreded, upest, or produced by comb!- 

Cer Cate on aiey dest. nations of these processes. Complete machining, heat treat- 
ing, and surface finishing equipment available. Republic has 
produced over 12,000 “Specials” for customers. This one- 
source operation, with built-in economies and quality controls, 
can save you time, money, and problems. Call your Republic 


representative or mail the coupon. 


CONCENTRIC TUBE CUTS MACHINING: Eaton Manufacturing Company 
is using low-cost Republic ELECTRUNITE Mechanical Tubing as 


the internal drive shaft in their power steering pumps. Tube’s con- 


centricity minimizes machining requirements on the ID and OD of 
this bushing. Use in this hydraulic application also underscores the 
structural soundness of ELECTRUNITE Mechanical Tubing. Here is 


premium quality at low cost. Available in carbon or stainless steel. 


Talk to your Republic salesman or mail the coupon 


REPUBLIC STEEL CORPORATION 
DEPT. Al -2435 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send more information on: 


bE wt ee L i r F CO ENDURO? Stainless Steel 0 Formed Part “Specials” 
0 Alloy Steel 0 ELECTRUNITE® Mechanical Tubing 
REPUBLIC HAS THE FEEL FOR MODERN STEEL Name 


Company 








Address eT 





a —~ % State 





LUBRICATION REPORT 


(dry film coating) 


Application: Lock Part Pre-Assembly Lubrication 
Problem: Find a quicker, cleaner method of /asting /ubrication 


Solution: cag” Dispersion 154 diluted in equal parts with 


denatured alcoho/ 


RESULT: CLEANER, MORE UN/FORM, LONGER- 
LASTING LUBRICATION ON LOCK PARTS 


Cam retainers and disc tumblers used in American Hardware Cor- 
poration’s padlocks are 1/2 by 1/4 inch brass stampings. Because of 
their small size, this New Britain, Conn. manufacturer has found 
dipping to be the most efficient method of lubricating them. Ache- 
son's ‘dag’ 154 proved to be ideal for this operation. Its alcohol 
carrier quickly evaporates, leaving a permanent film of graphite 
on the parts. This microscopically thin film is deposited uniformly, 
adheres tenaciously, and will not rub off during lock assembly. 
Since it does not attract dust and discourages oxidation and corro- 
sion of the brass parts, ‘dag’ 154 provides a longer, smoother opera- 
ting life for the locks. 


For more information on the advantages 
of Acheson dry-film lubricants in product 
design, send for your copy of Bulletin No 
435. Write to Dept, A/sl 


ACHESON — First name in solid lubricants for fifty-three years. 


© ACHESON colloids company 


PORT HURON, MICHIGAN 
A division of Acheson Industries, inc 


Sales offices in principal cities 


Also Acheson inaustries (Europe) Ltd. and affiliates, London, England 
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from the standpoint of fire hazard. 
Certain precautions have, however, 
been taken. 

Before start of machining, the 
surfaces of the parts are coated 
with a non-flammable oil, indicated 
as being A-018 extreme-pressure 
type, obtained from “Firma Gaso- 
lin.” 

In a number of locations 
throughout the complete crankcase 
line, the bulk of the chips falling 
to the bottoms of the machines are 
carried by worm conveyors to holes 
in the floor, where the chips drop 
into mobile trucks for disposal. 

Containers of cast-iron filings 
are strategically-located at various 
points in the machining lines. Small 
fires of tiny magnesium chips and 
particles are promptly extinguished 
by the hand-application of these 
filings. 

During the operations, metal 
particles are cleaned from ma- 
chined holes and surfaces at the 
idle stations, using compressed-air 
jets. Each transfer machine has 
an emergency cord extending the 
full length of the machine, which 
when pulled cuts off the air supply 
to the whole section. 

Volkswagen, from all accounts. 
has never had a serious fire arising 
from the machining of magnesium. 
Occasional small ignitions from 
heat generated during machining 
are considered to be unavoidable— 
and are simply “taken in stride.” @ 


Car Vibrations 
and Noise 


Continued from page 79 


fied by any body panels at their 
resonant frequencies. 

We use a completely finished 
body isolated from the ground by 
rubber springs; these have a very 
low resonant frequency of the or- 
der of 1 to 2 eps and do not inter- 
fere with higher frequencies en- 
countered in the body of the car. 
We can place a microphone inside 
the car at approximately the loca- 
tion of the passengers’ ears. 
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Fig. 6 shows how vibrations are 
induced by means of a Bruel and 
Kjoer low frequency oscillator, 
which controls a Goodman vibra- 
tion generator. The force supplied 
to the body is measured with a 
very small strain gage dynamome- 
ter and Philips strain gage equip- 
ment. The load applied is con- 
trolled with +3 lbs. Noise inside 
the body is measured with a Gen- 
eral Radio sound level meter and 
recorded by a Bruel and Kjoer 
level recorder, the motor of which 
controls both paper and frequency 
sweep. So, we obtain decibel 
versus frequency curves. 

On Fig. 7 we can see that the 
force is applied to the body by 
means of the rear left side shock 
absorber lever. To stop vibration 
in panels, we have fixed weights 
with strong magnets. This enables 
us to determine the influence of 
any particular panel on the re- 
sponse curve of the whole body. In 
order to separate body cavity 
resonance noise from panel reson- 
ance noise, we filled the car with 
carbon dioxide. The body cavity 
resonance frequencies are different 
in air and in CO*. From the vibra- 
tion of the response curve we can 
find what is due to the body cavity 
resonance and what is due to panel 
vibration. 

Fig. 8 shows the response curves 
of two different 403 bodies taken 
from the assembly line. Panels 
have an influence on the details of 
the curve but we were not able to 
find out which particular panel was 
involved; it seems to vary from 
one body to the other, similar as 
they are in regular production. 

On our new model, the Peugeot 
404, we also studied bending and 
torsional vibrations. 

Two electrodynamic shakers ex- 
cite the 404 body vertically above 
the front suspension on both right 
and left sides. If the two shakers 
are in phase, bending is excited; 
if the two shakers are out of phase, 
torsion is excited. Applied forces 
are controlled by two small strain 
gage dynamometers. 

Fig. 9 is a picture of the dis- 
placements of the various points 
of the body; bending deformations 
are taken from a straight line pass- 
ing through the maximum dis- 


GEAR 


and DIFFERENTIALS 


Gears and Diffe rentials 





made to ,order 
by 


FAIRFIELD 


a Plus Value 
IN ANY PRODUCT! 





Simple arithmetic explains why, TODAY, 
many of America’s leading machine makers 
no longer undertake to solve the problems 
involved in production of gears, differentials, 
and specially designed gear parts. For them, 
FAIRFIELD IS THE ANSWER! 

Every facility is available at Fairfield 
latest, cost-cutting, ultra-modern metal- 
working and heat treating equipment, kept 
busy by volume production, plus expert 
engineering counsel. This makes for econ- 
omy and efficiency that can benefit YOU. 

Check with Fairfield NOW on your gear 
production schedules. As one of the 
nation’s largest independent producers, 
Fairfield can usually give you quickest 
service available and handle any produc- 
tion requirement. Become a Fairfield cus- 
tomer; it pays! CALL OR WRITE. 


FAIRFIELD 


MANUFACTURING COMPANY, INC. 
2303 South Concord Rd. 
TELEPHONE: SHerwood 2-7353 


Lafayette, Indiana 


Made to Order for: 


placement of point A and the zero 


. ° ° TRACTORS « HEAVY DUTY TRUCKS * AGRICULTURAL MACHINERY * POWER SHOVELS AND CRANES 
amplitude rear point. Bending de- 


MINING MACHINES * ROAD GRADERS * BUSES * STREET SWEEPERS + INDUSTRIAL LIFT TRUCKS 
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formation is shown by the shaded 
area. 

X is the deformation. 

X. is the absolute amplitude of 
point A. 

The ratio X/XsZ in Fig. 10 
plotted against the frequency de- 
pends upon body structure only 
and eliminates the effect of the 
powerplant resonance within the 
range of 10 to 15 cps. We can see 
very clearly a first resonance in 
flexion at 29 cps. 

Fig. 11 shows a torsional re- 
sonance at 34 cps with a node at 
the center pillar. We found a low- 
er resonance frequency at 22 cps 
with a node at the front post loca- 
tion. From this study we con- 
cluded that the first resonances in 
bending, as well as in torsion, were 
high enough and would not be, in 
general, excited by road irregulari- 
ties, by powerplant resonances, 
wheel unbalance, etc. oe 

The foregoing article is prepared 
from a paper presented by the author 
at the Seventh Annual Auto Air 
Conditioning Forum of the Texas 
Section of the SAE. 


Sintered-lron Brake Lining 


(Continued from page 69) 


area of only 145-sq in. 

Perhaps the major drawback to 
the use of metallic linings is the 
matter of considerably higher ini- 
tial cost. Overall cost includes not 
only the higher priced sintered- 
iron segments but other factors 
such as the added cost of attach- 
ment by welding as well as the fact 
that brake drum contacting sur- 
faces must have a finer surface fin- 
ish, require a final grinding opera- 
tion for this purpose. More specifi- 
cally the cost of a sintered brake 
installation is approximately 45 
per cent higher than for the regu- 
lar installation. This estimate is 
based upon currently listed service 
parts prices. 

Chevrolet tells us that the sup- 
plier has succeeded in making 
progressive improvement in lining 
performance during the past few 
years by making changes in the 
powder formulation. The curreat 
material appears to be more suita- 


The Snyder Tank Corporation has manufac- 
tured more than a million Safety Fuel Tanks 
for all makes and models of trucks. These tanks 
include the larger capacity tanks for use on the 


ever-increasing long haul toll roads. . 


. light 


weight aluminum tanks which reduce the gross 
weight and increase the payload . . . tanks de- 
signed and engineered to protect your equip- 


ment, your cargo and driver. 


ROTECT vou PAYLOA 


by INSTALLING SNYDER SAFETY FUEL TANKS 


So... regardless of the make or model of your 
truck, specify Snyder. Snyder’s engineers, work- 
ing closely with truck manufacturers, have de- 
signed Safety Fuel Tanks that fit the require- 
ments of trucking equipment in service today. 


“Always Specify Snyder” 


Write for free descriptive 1960-61 catalog 


SNYDER TAN 
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ble for all around use, including 
normal service when the lining is 
relatively cold. Nevertheless, the 
sintered lining requires more con- 
tact pressure when cold. 


Consequently, the more conven- 
tional application such as on the 
Impala is made only in conjunction 
with a power brake system. Police 
cars and Corvettes, on the other 
hand, use the lining without power 
assist, doubtless because the driv- 
ers of these cars operate normally 
with a heavy foot. 


In any event, as more experience 
is gained by Chevrolet it may point 
to other applications. From the 
standpoint of the owner, however, 
the features of greater reliability 
and extended life may well justify 
the higher initial cost. This would 
be particularly true of larger ve- 
hicles where features of design 
limit the size of the brake sys- 
tem. 


Center Step Tank 


Cylinder 


Saddle Tank 


ole a tel 7-Garel, 


P.O. Box 14 + Buffalo 5, New York 
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} it = > For tool steel in the exact form you need, 


in the most economical shape for your job—rely on the 
championship performance of Allegheny Ludlum’s Forging 
and Casting Division. It will help you select the right ma- 
terial for bull’s-eye performance every time. 

Because A-L’s F&C Division is the only plant in the U. S. 
to supply tool steel in cast-to-shape form and in forgings 
and in composite die sections, it can give you completely 
unbiased recommendations. Your A-L representative is never 
under any pressure to promote parts made by one process 
against parts made by another. His only concern is to help 
you select the best possible and most economical methods. 

You get more than one-stop tool steel service from A-L. 
You get stand-out quality in each part: 

V A-L’s Cast-To-Shape tool steels are melted in electric 
furnaces to precise laboratory standards. Exacting foundry 
practice enables F&C Division to make even very intricate 


A-l’s F&C Division 


Specialties 


shapes so that little stock need be removed for finish. 


Vv A-L’s Composite Die Sections are made of fine A-L tool 
steel cutting edges electrically butt welded by a special 
process to nonhardenable steel bases. A wide range of 
straight and shaped sections is available in a huge array 
of sizes for any trimming, blanking, and beading die 
application. 

V A-L’s Smooth Hammered Forgings come in an exten- 
sive range of shapes and in sizes up to 3,000 pounds. You 
can be sure of quick delivery because all A-L tool steel 
forgings are made from stocks of over 2% million pounds 
of genuine A-L billets stored right on the premises. 

For complete information on A-L’s tool steel specialties, 

ask your A-L representative for a copy of the 28-page booklet 

FC4, or write: Forging and Casting Division, Allegheny 

Ludlum Steel Corporation, Ferndale, Detroit 20, 

Michigan. Address Dept. Al-8. 


» | ALLEGQHENY LUDLUM 
FORGING AND CASTING DIVISION esee 
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"to precisely, taehidete 
O-rings from ‘selected 
compounds and for spe- 
cific applications only! 


‘O-RINGS 


When you buy or specify O-rings, be sure they 
are right for your job. GRC O-rings are precision- 
molded from a wide range of natural, synthetic and 
silicone rubber compounds to meet the most critical 
requirements. What's more, they're available in a 
complete range of AN, MS, SAE and JIC standard 
sizes, plus non-standard sizes and special shapes. 
Ask for 16-page brochure on sizes, groove dimen- 


sions, compounds and other helpfal i tion. 
Write, wire or phone. 


RUBBER CO.,INC. 


2781 S. TENTH ST. 7 GOSHEN, INDIANA 
Phone KEystone 3-111) TWX: GOSH 8701 


Cirele 164 on Inquiry Card for more data 


Quantity 


PRODUCTION 
of 
GREY IRON CASTINGS 


* 
ONE OF THE NATION'S 
LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIES 
* 


ESTABLISHED 1866 


THE WHELAND FOUNDRY 


DIVISION OF GORDON STREET, INC 


MAIN OFFICE AND MANUFACTURING PLANTS 
CHATTANOOGA 2, TENNESSEE 


Cirele 165 on Inquiry Card for more data 





MORE GOVERNMENT 
CONTRACT AWARDS 


gee contracts awarded by various Government agen- 
cies, and covering primarily automotive and aviation 
products, are listed in the following. Typical of the items 
contained in these monthly listings are: passenger cars, 
motor trucks, aircraft, military tanks, engines, transmis- 
sions, other components, spare parts, plant equipment, etc. 
This list is for the period July 4 to Aug. 1 inclusive. 


BARRET-CRAVENS CO., Northbrook, Ill. 
Truck, fork, 12 ea.—$140,393 
BROTHERS, !INC., Knoxville, Tenn. 
Truck, Materials Handling, 18 ea.—$105,717 
BROWN & SHARPE MFG. CO., Providence, R. |. 
Grinding Machine, 1 ea.—$41,828 
CATERPILLAR TRACTOR CO., Peoria, Ill. 
Tractor, 2 ea $43,305 
CHRYSLER MOTORS CORP., Detroit, Mich. 
Truck, Dump, 17 ea.—$48,609 
CHRYSLER MOTORS CORP., Highland Park, Mich. 
Truck, Cargo, 1,050 ea.—$3,178,500 
CINCINNATI MILLING & GRINDING MACHINE, INC., Cin- 
cinnati, Ohio 
Milling Machines, 2 ea.—$27,998 
CLARK EQUIPMENT CO., CONSTRUCTION MACHINERY 
DIV., Benton Harbor, Mich. 
Tractor, 2 ea.—$48,090 
CLARK EQUIPMENT CO., INDUSTRIAL TRUCK DIV., Battle 
Creek, Mich. 
Trucks, lift, 17 ea.—$87,678 
CONTINENTAL MOTORS CORP., Muskegon, Mich. 
Engines, 15 ea $239,175 
W. S. DARLEY & CO., Chicago, III. 
Truck, Firefighting, 22 ea.—$311,957 
DEMPSTER BROTHERS, INC., Knoxville, Tenn. 
Truck, Refuse Collection, 679 ea.—$293,442 
FIRE TRUCKS, INC., Mt. Clemens, Mich. 
Truck, Fire, 64 ea.—$356,168 
THE FIRESTONE TIRE & RUBBER CO., DEFENSE PROD- 
UCTS DIV., Akron, Ohio 
Tires, tubes, 646 ea.—$68,431 
FORD DIV., FORD MOTOR CO., Dearborn, Mich. 
Truck, Maintenance, 200 ea.—$430,382 
GENERAL MOTORS CORP., CHEVROLET MOTOR DIV., De- 
troit, Mich. 
Trucks, 121 ea.—$171,407 
GMC, DETROIT DIESEL ENGINE DIVISION, Detroit, Mich. 
Engines—236 ea.—$1,111,324 
B. F. GOODRICH AVIATION PRODUCTS, DIV. B. F. GOOD- 
RICH CO., Akron, Ohio 
Tubeless Tires, 628 ea.—$82,538 
GOODYEAR TIRE & RUBBER CO., Akron, Ohio 
Tubeless Tires, 2,200 ea.—$283,074 
HARNISCHFEGER CORP., Milwaukee, Wis. 
Crane-shovel, 1 ea.—$75,895 
HOLLEY CARBURETOR CO., Warren, Mich. 
Carburetors, 1,148 ea.—$27,710 
INTERNATIONAL HARVESTER CO., Washington, D. C. 
Bus, Motor, 2 ea.—$37,960 
INTERNATIONAL HARVESTER CO., Washington, D. C. 
Truck, Cargo, 191 ea.—$593,026 
KEARNEY & TRECKER CORP., West Allis, Wis. 
Machine, milling, 1 ea.—$193,337 
LEACH CO., Oshkosh, Wis. 
Trucks, Refuse, 5 ea.—$40,955 
MACHINERY ASSOC., Wynnewood, Pa. 
Lathes, Air Tracer, 5 ea.—$40,931 
NESSE CARRIAGE CO., Kansas City, Mo. 
Truck, 27 ea $335,664 
PRATT & WHITTNEY CO., INC., West Hartford, Conn. 
Milling Machine, 2 ea.—$44,716 
W. E. SHIPLEY MACHINE CO., Philadelphia, Pa. 
Lathes, 9 ea.—$142,673 
TOWNE MFG. CO., YALE MATERIALS HANDLING DIV., 
Philadelphia, Pa. 
Truck, lift, fork, 287 ea.—$1,265,817 
UNITED STATES RUBBER CO., Detroit, Mich. 
Aircraft Tires, 10,477 ea.—$535,411 
GEORGE €E. VIERECK CO., INC., Washington, D. C. 
Milling Machine, 1 ea $44,151 
WEST BEND EQUIPMENT CORP., West Bend, Wis. 


Truck, hand, 66 ea $25,050 
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SILICONE NEWS from Dow Corning 


Dividend for d 


Gaylord Controls silicone fluid 
filled motion detector 











i) 
SILICONE 
7 FLUID 





) Schwitzer Corporation silicone-filled 
thermo-modulated fan drive 


Specialties, inc. silicone fluid 
damped signal instrument 


For detailed information and technical assist 
ance in adapting silicones to your products, 


. : . first in 
address Dept. 1320, Dow Corning Corporation, : 


esigners 


How to make 
your designs 
more versatile 


Even the best device can be made more 
versatile, more practical, more efficient by 
engineering it to utilize the advantages of 
Dow Corning silicone fluids. Here’s what 
these advanced engineering materials have 
to offer designers. 


Stability to Heat, Cold. Dow Corning 
silicone fluids retain near-constant viscosity 
over wide temperature spans — help assure 
uniform, dependable performance in spite 
of temperature fluctuations. Damping 
effect, for example, only decreases from 3 
to 1 over a temperature rise from minus 
10 to plus 160 F. Under identical condi- 
tions, damping effect of a petroleum fluid 
decreased from 2500 to 1. 


. 
VISCOSITY vs TEMPERATURE 


DOW CORNING SILICONE FLUIDS 


enpe 


Long Life. Highly resistant to oxidation, 
Dow Corning silicone fluids undergo virtu- 
ally no change even after long term service 
— are nonsludging, nongumming. Silicone 
fluids are inert . . . will neither corrode 
metals nor cause rubber to swell . . . have 
no harmful effect on component parts of 
devices or systems. 


Good Compressibility. For liquid 
springs, shock absorbers and similar equip- 
ment, Dow Corning produces special 
silicone fluids that offer unusual compres- 
sibility in addition to all the other desirable 
properties that characterize silicone fluids. 
These compressible fluids make possible 
reductions up to 30% in oil chamber size 
. save vital weight and space. 


Midland, Michigan. mamas Dov g&> | at ge | y ra ay 
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Design for reliable sealing 
at low cost with TEFLON resins 


New rotary shaft seals made with reinforced 
compositions of Du Pont TEFLON TFE-fluoro- 
carbon resins are now available. These seals 
will not age are unaffected by tempera- 
tures up to 500°F. . . . are inert to all hydraulic 
fluids . .. do not need leakage for lubrication 

. do not embrittle at very low temperatures. 
In your transmissions and other hard-to-replace 
sealing applications, seals made with TEFLON 
now may run for the life of the car: built-in 
economy for you and your dealers. 

In addition, piston rings of TEFLON to re- 
place metal rings or rubber lip seals may now 


FLUOROCARBON RESINS 


eM 


TEFLON 


be economically considered in transmissions. 
Here again, low leakage and utmost reliability 
are designed into the seal. 

Many automotive engineers are surprised to 
find how economically ‘the premium perform- 
ance of TEFLON can be obtained today. Why 
not look into the advantages offered by seals 
of TEFLON for your transmissions? Write: E. I. 
du Pont de Nemours& Co. (Inc.), Dept AI-815, 
Room 2526T, Nemours Building, Wilmington 
98, Delaware. 

In Canada: Du Pont of Canada Limited, 
P. O. Box 660, Montreal, Quebec. 


TEFLON is Du Pont’s registered trademark for its famil) 
fluorocarbon re , including TFE (tetrafluoroethylene) 
luorinated ethylene propylene) resins 
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MILESTONE DIESEL ENGINE 


The production of Series 53 Diesel engines intro- 
duced in 1959 by the Detroit Diesel Engine Div. of 
General Motors has reached the million cumulative 
hp mark. Shown with the milestone engine are (left 
to right): Roy N. Simmons, assembly and test su- 
perintendent; Eugene K. Kelly, works manager; 
Floyd C. Voss and Bernard J. Howard, assembly and 
iest foremen. 


CLASSIFIED ADVERTISEMENT 
FOR SALE — Model 36 Sheridan Roll Feed Press. Serial #130, 
60” x 76” bed roll feed, carry off rolls, belt conveyor, air com 
pressor. Excellent condition as taken from service. Johnson-Ruth 
Machinery Co., 2449 Hill Ave., Toledo 7, Ohio. JE 1-1671 
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For any automotive use of 


MOLDED FIBER GLASS 


call the pioneers and experts. Free literature, 


counsel and quotations. No obligation. Write: <n 
MOLDED FIBER GLASS BoDy co. €™ > 


4611 Benefit Avenue Ashtabula, Ohio 











Corbin’s New Color-Coding 
Makes “Wrong-Size” Hose Clamps 
Easy to Spot! 





D ¥ Wrong-size hose clamps show up at a glance with Corbin 

4 E M color-coding! “Strays” don’t have a chance. Corbin 

STEEL BLUE color-coding prevents mix-ups in your stock room... 
Ce 


on your production line. It’s another plus that wins 
preference with hose clamp users. 


Leases f 
Stops ww.’ Popular package is 


= . . oN 8-oz. can fitted with 
= making Dies and |.‘ ) Babeite cap, holding 
= ss soft-hair brush for ap- 

a plying right at bench: 

metal surface ready for 

layout in a few minutes 

The dark blue background 

makes the scribed lines 

show up in sharp relief, 

prevents metal glare. In- 

creases efficiency and 

accuracy. 


Write for sample 
on company 'etterhead 


o\ R\ue 
eel Bly THE DYKEM COMPANY 
— = 23011 North 11th St. « St. Lovis 6, Mo. 
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END NIGHT CLEANUP & MORNING REBLUING 
DYKEM HI-SPOT BLUE No. 107 is used to locate high spots 
when scraping bearing surfaces. As it does not dry, 
it remains in condition on work indefinitely, saving 

scraper's time. Intensely blue, smooth paste 
spreads thin, transfers clearly. No grit; noninjuri- 
ous to metal. Uniform. Available in collapsible 
tubes of three sizes. Order from your supplier. 
Write for free sample tube on company letterhead. 


THE DYKEM CO., 2301-L NORTH 11TH ST., ST. LOUIS 6, MO. 
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... and you get all this from CORBIN, too! 
e Proven performance — Continuously used by many leading 
manufacturers since first introduced. 


¢ Volume supply — Corbin, originator of self-tightening hose 
clamps, is the world’s leading supplier. 


e Integrated deliveries — Systematically integrated to pro- 
tect line production. 


e Reserve stocks — Reserve stocks maintained for emer- 
gency requirements. 


e All sizes — Widest size range 
available. 


Write for Fact Folder HC-20 
and Size-Specification Sheet 


~ 


CORBIN HOSE CLAMP DIVISION 
THE AMERICAN HARDWARE CORPORATION 
NEW BRITAIN, CONNECTICUT 
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Assembly of Flywheel Ring Gears 


(Continued from page 80) 


noid-operated valve. After cooling, 
the assembled unit is lowered to 
the level of the incoming conveyor 
and the completed part is ejected 
by a portion of the horizontal push- 
er that simultaneously moves a fly- 
wheel from the incoming roller con- 
veyor to the center of the press. 

With the exception of a frac- 
tional horsepower electric motor 
used to drive rollers of the flywheel 
assembly input station, all of the 
various operations are performed 
hydraulically by motor drive and 
gravity feed and are interlocked 
with 14 limit switches. A central- 
ly located hydraulic power pack de- 
livers pressure oil to the following 
members : 

First, to the vertical cylinder for 
magazine feed and delivery to the 
stripping operation. 

Second, to the “Rotac” rotary 
type cylinder driving sprocket and 
chain to a gear and rack which, in 
turn, moves the ring pusher. Since 
the pusher is made of non-magnetic 
stainless steel it is not affected by 


the magnetic field of the induction 
coil placed close to the stripper. 

The third hydraulic operation is 
the main press. At that point the 
on-coming flywheel is located by 
means of replaceable hardened 
steel centers which adjust accord- 
ing to the type flywheel to be as- 
sembled. This cylinder operates in 
a manner similar to that described 
earlier. 

The fourth hydraulic operation 
pushes the horizontal flywheel feed- 
er by the same means as described 
for the ring-gear pusher; Rotac, 
sprocket, chain, gear and rack. Fly- 
wheels are delivered from outside, 
first to the intermittently driven 
roller conveyor. By means of a 
triple escapement, one flywheel at 
a time is transported to a position 
where the feeder takes hold of the 
flywheel. This feeder is designed 
to position one part in the press 
and, at the same time, to eject a 
finished assembly to the gravity 
roller conveyor. 

A fifth hydraulic circuit arranges 


the position of the aforementioned 
triple escapement, where flywheels 
are transported from outside to the 
feeder. The escapement is timed 
and interlocked with the whole sys- 
tem, allowing only one part to be 
placed at a time. Flywheel feeder 
operation is, in turn, interlocked 
with ring gear feed; a flywheel 
cannot come forward unless a 
heated part is ready for quick as- 
sembly. e 


OBSERVATIONS 


(Continued from page 103) 


muffler and it is necessary to pro- 
vide drain holes, permitting free 
flow of the coating material dur- 
ing dipping and drainage of excess 
before baking. Using standard 
mufflers, the coating expert has to 
drill these drainage holes and 
later, plug them. That’s what costs 
the money. Now, if a muffler were 
designed for the purpose with ade- 
quate drainage holes and with pro- 
vision for some simple means of 
plugging the holes, the cost of ce- 
ramic coating would not pose a 
problem. 


LOGIST 


- ae 


TH 


GREET. Re 
AA MIL 


comes through in the clutch 


Manufacturer's Problem: What type of 
clutch to use in a new, self-propelled prod- 


uct. Solution: Call the Amplexologist. 
Result (shown): A unique, heavy-duty 
centrifugal clutch with only two spring- 
operated friction shoes. Designed with a 
minimum of moving parts. Produced at 
minimum cost through advanced powder 
metallurgy. 


/ @ AMPLEX 


DIVISION 

CHRYSLER 
CORPORATION 

DETROIT 31, MICHIGAN 


SEND FOR THE SECRET 
OF THE 
AMPLEXOLOGI/ST'S SUCCESS 


7 ENGINEERING MANUAL 
45 pages of technical information: How 
to determine correct applications for 
powder metal parts, bearings, filters. 


2 NEW BEARING STOCK LIST 
20 pages. 1066 standard sizes of Oilite self- 
lubricating bearings— bearing material. 
Selection guide, engineering data. 


™ 


Circle 171 on Inquiry Card for more data \UTOMOTIVE INDUSTRIES. August 15, 1961 








ge TP, 


New Quenching Machine 


pulsates to eliminate distortion 


The pulsing feature of the No. 529 
Quenching Machine allows the use of 
high pressures to control distortion of 
parts under quench. Pulsing, which is a 
way of alternately applying and releas- 
ing pressure on the part, allows for the 
natural contraction of the part... and 
eliminates stresses in the part-die rela- 
tionship. 

You get tremendous latitude in con- 
trol of the quench, since as much as 200 
gallons of oil can be pumped over the 
parts. 

Simply preset the oil flow with valves 
and timers, and you have the following 
automatic cycle: start with a fast quench 


GL 


to set the part, switch to a lower rate; 
then finish with a rapid quench or vary 
the sequence any way you wish. 

The hydraulic system has a maximum 
of 1000 pounds of pressure per square 
inch; a combined total of 50,000 pounds 
of pressure is available on this machine. 

You can handle parts up to 10% 
inches in diameter and 4 inches high in 
the No. 529 Quenching Machine. And 
it is available in three variations; by 
adding units as shown in the caption, 
production is greatly increased. 

Drop us a card, and we'll send you 
more data on specifications and opera- 
tion. 


The basic No. 529 Quencher (A) is man- 
ually loaded and unloaded. Automatic un- 
loading (B) is easily added. An auxiliary 
quench chamber (C) can be added for 
high production work. 


EASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3, N. Y. 
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A CHILTON 
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INDEX TO ADVERTISERS 


This Advertisers’ Index is published as a convenience and not as a part of the advertising contract. Every care will be 


taken to index correctly. No allowance will be made for errors or failure to insert. 


mention AUTOMOTIVE INDUSTRIES 


When writing to advertisers please 


To get catalog, engineering data, or other additional information from advertisers, 
please circle appropriate number on post card at back of this issue. An inquiry card 
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Acheson Colloids Co. 120 
Allegheny Ludlum Steel Corp. 123 
Allied Chemical Corp. 33 thru 36 
Allied Research Products, Inc. 25 
American Chain & Cable Co., Inc. 
Automotive & Aircraft Div. 22 
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Technical Literature 


for your own 


ENGINEERING LIBRARY 


New Catalogues, Bulletins, 
Data Sheets and Reports 


Advertisers’ 


Products and Services 


Data; 


and more Information on New Production 
Equipment and New Products described edi- 
torially in this issue 


FREE POSTCARD INQUIRY SERVICE 


Just circle the Numbers you want on 
Inquiry Postcards, and mail promptly 


By C. J. Kelly 


ASSISTANT EDITOR 


Index Tables 1 


Dial type index tables and as- 
sembly machines are discussed in a 
4 page bulletin. Line drawings 
cover the measurements of the 
units and page three contains a per- 
formance data chart for quick ref- 
erence. Gilman Engineering and 
Mfg. Co. 


Test Instruments 2 


Condensed catalog G-10b has 48 
pages and 100 illustrations to de- 
scribe instruments and systems 
used in the fields of scientific mea- 
surement, recording and testing. 
The publication is divided into 12 
sections for quick reference and 
contains numerous specification 
charts. Minneapolis - Honeywell 
Regulator Co. 


Equipment 3 

An introduction to more than 
3800 types and models of metal- 
working and material handling 
equipment is provided by new 12- 
page brochure which illustrates 
and briefly describes the principal 
units according to kind of work 
performed. Press brakes, punches, 
shears, bending rolls, threaders, 


saws, drill presses, welders, hoists, 
trolleys and storage racks are 
among the machines and equip- 
ment covered, Joseph T. Ryerson & 
Son, Ince. 


Wall Chart 4 


A Giant 19 by 28% in. wall 
chart shows decimal equivalents 
and screw threads and tap drill 
sizes, and also incorporates a cal- 
endar, dated from July 1961 to 
July 1962. This chart is reinforced 
with metal top and bottom, printed 
on heavy stock, and equipped for 
wall hanging. It provides a valu- 
able aid for ready reference. Avail- 
able in any quantities from Ash & 
Co. 


Aluminum Alloy 5 


New 8-page bulletin describes the 
unusual combination of character- 
istics of Precedent 71, a new alu- 
minum casting alloy. The bulletin 
also includes application data for 
castings that must be dip or fur- 
nace brazed, polished to a fine 
chrome-white finish, anodized to a 
satin white finish, unusually re- 
sistant to corrosion, or rough and 
finish machines. William F. Job- 
bins, Ine. 


FREE LITERATURE---USE THESE POSTCARDS 


(Please turn page) 


Postcard valid 8 weeks only. After that use own ietterhead describing item wanted. 
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Vacuum Pumps 6 

Catalog 561, 32 pages, gives com- 
plete data on rotary positive air 
pressure and high vacuum pumps, 
gas boosters and air motors. In- 
cluded are details of construction, 
dimensions, capacities, performance 
curves, plus helpful engineering 
and installation data. Leiman Bros. 


Cleaning Manual 7 

A completely new illustrated 16 
page manual very 
latest techniques of fleet mainte- 
nance cleaning. The “Fleet Main- 
tenance Cleaning Manual” is in- 
tended primarily for operators of 
truck, bus and taxi fleets and re- 
builders of automotive engines and 
parts. It has been described as one 
of the outstanding pieces of techni- 
cal literature published in the fleet 
maintenance field. Oakite Products, 
Ine. 


describes the 


Rust Control 8 


A concise, 8-page guide to con- 
trolling rust during production op- 
erations, has been incorporated into 
a Rust Control Data File. The 
guide details the known and little- 
known causes of rust, the six fac- 
tors vital to successful rust control, 
the many specialized rust preven- 
tion products which are available 
and methods of selecting the proper 
rust preventive for specific opera- 
tions and degrees of control. A 
number of typical case studies rep- 
resent a cross-section of many 
varied rust control problems. Mag- 
nus Chemical Co., Inc. 


Industrial Filters 9 


Four new bulletins give full de- 
tails on various types of filters de- 
signed and manufactured for in- 
dustrial processing requirements. 
Each of the bulletins carries the 
number of the particular line of 
filters it describes. Industrial Fil- 
ter & Pump Mfg. Co. 


Chemical Guide 


New technical data bulletin de- 
scribes commercial and _ experi- 
mental lithium chemicals for in- 
dustry. Properties are listed and 
both present and suggested appli- 
cations are given. A selection chart 
provides a handy reference guide 
to important lithium compounds 
and their industrial uses. Foote 
Mineral Co. 


10 


Conversion Factors 11 


A reference Table for Engineers 
and other Executives in wall chart 
form includes common conversions 
such inches to centimeters or 
watts to hp as well as many con- 
versions that are difficult to locate 
in reference manuals. (Some such 
examples are atmospheres to Kgs/ 
sq. em, cm to miles/hr, cu ft 
to liters, microns to meters, quintal 
to lbs, etc. Precision Equipment Co. 


as 


sec 


Synthetic Coolant 12 


A fluorescent green aqueous com- 
pound is now available for grinding 
and honing ferrous alloys. When 
replacing conventional oil coolants, 
it will generally alleviate process 
cleaning in washers following the 
machining operation. The product 
contains rust inhibitors and will 
not deposit salts in use dilutions of 
50:1. Baker Gubbins Co. 


Surface Plates 13 

A four page bulletin entitled, 
“Precision Granite Surface Plates 
and Straight Edges,” gives detail- 
ed reasons for selecting Granite 
when accurate, non-magnetic, suc- 
tion-free, rustproof, warp resistant, 
temperature resistant and non- 
abrasive qualities inherent in this 
material are required. This bul- 
letin has been devised to offer a 
quick look at several of the many 
Granite applications. A. Ottavino 
Co. 


Equipment 14 

This 20 page catalog presents, in 
condensed form, specifications and 
illustrations of an entire line of 
machine tools including milling ma- 
chines, grinding machines, auto- 
and hand machines 
and turret drilling machines. Op- 
tional accessory equipment for the 
machine tools, also other 
products and services are briefly 
Machine Tool Div., 
Brown & Sharpe Mfg. Co. 


matic screw 


above 


described. 


Films 15 


A list of motion pictures de- 
signed to familiarize metalworking 
personnel with various stages of 
manufacturing different types of 
steel, fabrication of steel and other 
related topics have been made 
available. The films are 16 mm in 
color with sound. Allegheny Lud- 
lum Steel Corp. 


FREE LITERATURE---USE THESE POSTCARDS 





Do-It-Yourself 16 


A comprehensive, 24-page book- 
let unveils a variety of how-to-do- 
it-yourself ideas and applications 
for creative framing of storage 
racks, shipping containers, tables, 
platforms and other structures of 
all sizes and shapes. It concisely 
presents the story behind the sim- 
plicity of clotted angle framing 
material. More than 30 installa- 
tion photographs are used to illus- 
trate the design versatility and 
structural strength advantages. Of 
particular note is a seven-page sec- 
tion devoted to a new do-it-yourself 
framing program. Acme Steel Co. 


Billing System 17 

A 2-page case history report on 
photocopying techniques in simpli- 
fying billing procedures is featured 
in a new issue of “Photocopy 
News & Reproduction Review.” 
The 6-page periodical also con- 
tains full descriptions of the new, 
fully-automatic Amptomatic Photo- 
copier and its uses. Also described 
are several new photocopy papers. 
Anken Film Corp. 


Industrial Fans 18 


A new 44-page illustrated cata- 
log (bulletin No. A-1203) describes 
a line of HS Fans. The bulletin dis- 
cusses construction features of HS 
Fans and describes available drive 
arrangements, configurations and 
types of drive. Specific components 
such as bearings, dampers, vanes, 
sound-absorbing bases and drive 
speed control devices are discussed 
and illustrated. Capacity tables 
are also included. Outline type 
drawings are keyed to tabulated 
dimensional data to provide com- 
plete working layout dimensions 
for every fan in the line. American- 
Standard, Industrial Div. 


Terminal Selection 19 


Announcement has been made of 
a catalog which enables users to 
compute precisely what terminal or 
splice barrel size must be used to 
accept any given size of solid, 
standard, rectangular or square 
wire (singly or in combination) 
from #26 to 1,000,000 CM. The 
technique used in the catalog in- 
volves the measurement of the cir- 
cular mil area of the wire in cross 
section. Separate charts define the 
computations necessary to deter- 
mine circular mil area. AMP, Inc. 


Hydraulic Presses 20 


Hydraulic presses are featured 
in new 8-page catalog 6106. Speci- 
fications on all Air Powered Hy- 
drolair and Hydraulic Presses, hot 
plates and accessories are listed in 
separate sections in detail for easy 
reference. Color diagrams of the 
“Power-Petuator” air-hydraulic in- 
tensifier provide a clear explana- 
tion of this patented feature. One 
section is devoted to the 30-ton 
bench type laboratory press. 
South Bend Lathe, Inc. 


Disc Grinders 21 


The latest developments in high- 
production, precision dise grinding 
machines are shown in a new 28- 
page catalog. Models are shown for 
grinding an almost infinite variety 
of parts, from gage blocks to coil 
springs and cylinder heads. Mate- 
rials ground include ferrous and 
non-ferrous metals, rubber, glass, 
concrete, carbide, etc. Besly-Welles 
Corp. 


Molding Machines 22 


A four page bulletin describes 
new screw and plunger type injec- 
tion molding machines. Design fea- 
tures, both standard and optional, 
are described in detail. Included 
are complete specifications and die 
space dimensions. Farrel-Birming- 
ham Co., Inc. 


Cutting Fluid 23 


A new brochure entitled “New 
Five-Star Cimcool” (PC-375) de- 
scribes a new chemical emulsion, 
water base, cutting fluid. Rancidity 
and rust control properties are cov- 
ered. Cincinnati Milling Products 
Div., Cincinnati Milling Machine 
Co. 


Cushion Couplings 24 


An expanded line of Para-fiex 
flexible cushion couplings that ab- 
sorb vibration and compensate for 
all combinations of shaft misalign- 
ment and end float is described in 
a new 24-page bulletin. Included 
for the first time are a new PX280 
coupling. Product photographs, en- 
gineering drawings and actual in- 
stallation pictures are included 
with descriptions of standard, high 
speed, and flywheel types of Para- 
flex. Other data includes horse- 
power ratings, dimensions, prices 
and weights. Dodge Mfg. Corp. 
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continued ... 


TECHNICAL LITERATURE 


for your own 


ENGINEERING LIBRARY 


New Catalogues, Bulletins 
Data Sheets and Reports 


Advertisers’ Products and Services Data; and 
more Information on New Production Equip- 
ment and New Products described editori- 


ally in this issue. 


FREE POSTCARD INQUIRY SERVICE 


Just circle the Numbers you want on the 
Inquiry Postcards and mail them promptly 


Newsletter 35 


A newsletter, geared to keep in- 
dustry abreast of the latest indus- 
trial reproduction processes and 
materials, is now being published. 
The first edition of “The Kodak 
Compass” is now ready for distri- 
bution. Plans call for publishing 
the newsletter three to four times 
a year, and more often if the need 
arises. Editorial matter in the 
newsletter will be concerned chiefly 
with the “how-to” phase of indus- 
trial reproduction, bringing up the 
latest information drawing 
techniques and reproduction proc- 
esses and materials. The first issue 
has six pages and covers the tech- 
niques on drafting on Kodagraph 
reproduction films differentiating 
between drafting film and repro- 
duction film. Each edition will be 
illustrated and devoted to one spe- 
cific topic. Sales Service Div., East- 
man Kodak Co. 


on 


Vibratory Equipment 26 


A new condensed catalog of vi- 
bratory materials handling equip- 
ment, vibrating parts handling 
equipment, mechanical shaft seals, 
paper joggers, portable power tools 
and power rectification equipment 
has been published. Catalog 616 
contains over 200 illustrations and 
presents descriptions, data and 
specifications on all products. Syn- 
tron Co. 


Press Equipment 27 

This new press room equipment 
catalog has details and specifica- 
tions on air and mechanical oper- 
ated slide feeds, automatic roll 
feeds, stock reels, straightening 
equipment and scrap choppers. 
Copper Weymouth, Inc. 


Welding 28 


New bulletin describes vapor- 
shielded arc welding and the new 
semi-automatic ‘“‘Innershield 
Squirt” and full automatic “Inner- 
shield” welders. Typical process 
applications are illustrated. Per- 
formance characteristics and proc- 
ess speeds are compared with man- 
ual shielded metal arc and semi and 
full automatic submerged arc weld- 
ing. Construction details and me- 
chanical features of the welding 
equipment are also listed. Lincoln 
Electric Co. 


Molded Cups 29 


Specifications and applications of 
rubber, rubber and fabric, leather, 
and Teflon molded cups for hy- 
draulic and pneumatic service are 
described in new product folder 
AD-189. The revised four-page 
folder contains photographs and 
service charts for fabric- inserted 
cups, metal-backed cups, homoge- 
neous cups and cups for pump pis- 
tons. Garlock, Inc. 
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CHOICE OF 
THE COMPACTS, TOO! 


WAUSAU 


VALVE SEAT INSERTS 


Those new compact engines with WAUSAU 
Valve Seat Inserts are making history! They 
are inaugurating a new era in transportation. 
Again, WAUSAU engineering collaboration 
with engine designers has been a factor in 
another great advance by the automobile in- 
dustry. And again, the quality of WAUSAU 
products has made a real contribution to auto- 
motive progress. Our 40 years of experience 
and ultra-modern manufacturing facilities are 
at your service. Phone or write. 





WAUSAU moror PARTS COMPANY 


2300 Eau Claire St., Schofield, Wisconsin 


PISTON RINGS * SEALING RINGS * VALVE SEAT INSERTS * PRECISION PRODUCTS 


Circle 102 on Inquiry Card for more data 





Remember when... 


THE SERIES GAME 
WAS LOST IF A 
CURVE BALL GOT BY HIM 


It's 3-3, top of the ninth in the 6th 
game of the '35 Series. The Cubs’ 
leadoff man smacks a triple. 
Detroit fans, sensing disaster, grow 
But catcher Mickey Coch 
rane calls on the best curveball 
pitcher in the league for his spe 
cialty. Many of the pitches Mickey 
has to dig out of the dirt. But he 
holds the runner at third and the 
next three batters go down, two by 
strikeout, one with a slow roller. In 
the bottom half, Cochrane scores 


quiet 


the winning run. The Tigers are 


World Champions! 
You can always tell a pro by the 
way he acts under pressure—and 


his superior performance day after 
day, whether it’s in sports or in 
business. 

That’s why the engineers and 
manufacturing men of the Timken 
Company are the recognized pros 
of the bearing business. Their 61 
years of concentration on just one 
type of bearing and the world’s 
most modern bearing plant means 
a more uniform product to cut your 
assembly costs. A lower priced 
product to cut your manufacturing 
costs. A more reliable product to 
cut your warranty costs. 

Get the pros of the bearing busi- 
ness on your team. Specify Timken 
bearings instead of just a part num- 
ber. The Timken Roller Bearing 
Company, Canton 6, O. Makers of 
Tapered Roller Bearings, Fine Alloy 
Steel and Removable Rock Bits. 


Circle 103 on Inquiry Card for more data 


Bearing Pro STEVE SALVAGE says: “Throw 
your bearing curves at us. We can handle them.” 


TIMKEN 


tapered roller bearings 


Made by the pros of the bearing business 








